
1

��������	
	��
���
���������
�	��������
��������	
�	�
����	��������	

��������	�
	�
����	
�������	
�������	

������������	
�����������	
�
��������
����������

������	��
�������
����
��������
	��������


��	�	

��
	����	����	
�	�����	�
�	

������
��
�������	
���������	


��
�
�����
�������
�������
�����


�������	����	�������	���	������
�	
��������	�
	�
�����	����	

�����	������	
���	������	������		�
�
���	������	

��������	�
	�
�����	����	
���	���
�	���
�	������	�
�����
�	

�������	�
	��
�������
�	����
	��	���
�����	�	��	
��������	����	

� !"#"	�$ %&'( )#' #�	�*+ ,-�	�����	(&.) &/0'&	"&	1234		



 

UNAM – Dirección General de Bibliotecas 

Tesis Digitales 

Restricciones de uso 
  

DERECHOS RESERVADOS © 

PROHIBIDA SU REPRODUCCIÓN TOTAL O PARCIAL 
  

Todo el material contenido en esta tesis esta protegido por la Ley Federal 
del Derecho de Autor (LFDA) de los Estados Unidos Mexicanos (México). 

El uso de imágenes, fragmentos de videos, y demás material que sea 
objeto de protección de los derechos de autor, será exclusivamente para 
fines educativos e informativos y deberá citar la fuente donde la obtuvo 
mencionando el autor o autores. Cualquier uso distinto como el lucro, 
reproducción, edición o modificación, será perseguido y sancionado por el 
respectivo titular de los Derechos de Autor. 
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#? '/#, -$&(	)#5&(	,-/-	F�#(	)&-'=#(	(-$	,-$%&') "#(	&$	8&,8-(G�	F�#	&%-5!, 7$	$-	.!&"&	(&'	

.'-0#"#G�	F�#(	/!)#, -$&(	(-$	"#> $#(	;	$-	.-"'=#	8#0&'	"#"-	.#(-	#	$!&%#(	,#'#,)&'=() ,#(G�	

F�-(	(&'&(	8!/#$-(	;	" $-(#!' -(	,-&+ () &'-$G	C�&8/	;	�,8-$?&5"	122SD�	


$	 �*+ ,-�	 5-(	 '&(!5)#"-(	 &"!,#) %-(	 &$	 �
	 $-	 (-$	 " ?&'&$)&(	 ;	 &()A$	 5&:-(	 "&	 (&'	 5-(	

"&(&#"-(�	 �-(	 &()!" -(	 "&	 �A$,8&9	 ;	 �&'$A$"&9	 '&%&5#$	 5#	 6'#$	 " ? ,!5)#"	 <!&	 ) &$&$	 5-(	

#5!/$-(	 .#'#	 ,-/.'&$"&'	 ,-$,&.)-(	 &%-5!) %-(	 ,&$)'#5&(	 ;	 5#	 .&'( ()&$, #	 "&	 ,-$,&., -$&(	

#5)&'$#) %#(	 #5	 ,-$-, / &$)-	 , &$)=? ,-	 (-0'&	 &()&	 )&/#	 #!$	 &$	 &()!" #$)&(	 !$ %&'( )#' -(�	

 $,5! "-(	&()!" #$)&(	"&	5#	,#''&'#	"&	� -5-6=#	"&	5#	�#,!5)#"	"&	� &$, #(	"&	5#	����	C�A$,8&9	

1222E	�&'$A$"&9	1221D�	
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$)'&	 -)'-(	 #!)-'&(�	 �! 55*$	 8#	 "-,!/&$)#"-	 <!&	 5#	 &$(&>#$9#	 "&	 5#	 &%-5!, 7$	 &$	

&"!,#, 7$	0A( ,#	&$	�*+ ,-	8#	( "-	!$#	)#'&#	?#55 "#�	
()&	#!)-'	&5#0-'#	.'-.!&()#(	;	'&.-')#	

&+.&' &$, #(	 &"!,#) %#(	 C�! 55*$	 3VVK�	 3VVJ�	 3VVSD	 <!&	 )&$"'A$	 <!&	 '&( 6$ ? ,#'(&	 #	 5#	 5!9	 "&	

 $%&() 6#, -$&(	 /A(	 '&, &$)&(�	 &$)'&	 *()#(�	 5-(	 ,' )&' -(	 "&	 #$A5 ( (	 .'-.!&()-(	 &$	 5#	 .'&(&$)&	

 $%&() 6#, 7$�		

�#/.-(	 ;	 (!(	 ,-5#0-'#"-'&(	 (&>#5#$	 <!&�	 .-'	 (!	 ,#'A,)&'	 #0()'#,)-�	 &5	 ,-$,&.)-	 "&	

&%-5!, 7$	 (&	 "&(5 6#	 "&	 5#	 &+.&' &$, #	  $/&" #)#	 "&	 5-(	 #5!/$-(	 ;	 .-5&/ 9#	 ,-$	 (!	 '&#5 "#"	

0A( ,#�	 
$	 !$-	 "&	 5-(	 &()!" -(	 <!&	 '&#5 9#'-$	 &()-(	  $%&() 6#"-'&(	 &$,-$)'#'-$	 <!&	 #5!/$-(	

/&+ ,#$-(	 "&	 	 J[�	 �'#"-	 "&	 &"!,#, 7$	 .' /#' #�	 #( / 5#$	 #5'&"&"-'	 "&	 5#	 / )#"	 "&	 5#	

 $?-'/#, 7$	 ,-$,&.)!#5	 "&(&#"#	 ;	 ) &$&$	 $-)#05&(	 " ? ,!5)#"&(	 .#'#	 ,-$()'! '	 &+.5 ,#, -$&(	

&%-5!) %#(	C�#/.-(	&)	#5�	3VVVD�		

�#9	 (-() &$&	 <!&	 &(	 .-( 05&	 ;	 "&(&#05&	 &$(&>#'	 ;	 #.'&$"&'	 �
	 &$	 &"!,#, 7$	 0A( ,#	 &$	

�*+ ,-	 &$	 )#$)-	 &(	 !$	 ,-$-, / &$)-	 ?!$"#/&$)#5�	 &$?#) 9#	 5#	 $&,&( "#"	 "&	 ' 6-'	 &. ()*/ ,-	

.#'#	"&? $ '	 5-(	,-$)&$ "-(	;	#5&')#	#5	  $" ,#'	<!&	&5	"-,&$)&	$-	(75-	&(	!$	 )#/ 9	,-$,&.)!#5�	

)#/0 *$	 "&-576 ,-	C�#9	1223�	122KE	�#9	;	�#')=$&9	122ID�	

�	 .#') '	 "&	 5-(	 '&(!5)#"-(	 "&	 5#	  $%&() 6#, 7$	 &$	 &()&	 ,#/.-�	 .!&"&	 #? '/#'(&	 <!&	 5-(	

.'-05&/#(	&$	5#	&$(&>#$9#	;	&5	#.'&$" 9#:&	"&	5#	�
	(&	"&0&$	#	,#!(#(	" %&'(#(�	&$)'&	-)'#(�	5#	

,-/.5&: "#"	  $)'=$(&,#	 "&	 &()#	 A'&#	 "&	 ,-$-, / &$)-�	 5#	 ?#5)#	 "&	 .'&, ( 7$	 ,-$,&.)!#5	 "&	

#56!$-(	 )&+)-(	 C,?�	 W&??&';	 #$"	 �-#,8	 3VVKDE	 5#	 ,#'&$, #	 "&	 !$#	 % ( 7$	 8 ()7' ,-Q? 5-(7? ,#�	

#!$#"#	 #	 5#	 ?'#6/&$)#, 7$	 "&	 (#0&'&(	 <!&	 .'&%#5&,&$	 &$	 5-(	 .'-,&(-(	 "&	 &$(&>#$9#	 ;	 "&	

#.'&$" 9#:&	"&	5#	, &$, #E	5#	#!(&$, #	"&	!$	/#',-	,-$)&+)!#5	.#'#	&$(&>#'	&%-5!, 7$	" (&>#"-	

;	" (.-$ 05&	.#'#	5-(	.'-?&(-'&(	C,?�	�--M	122VD�	�-"-(	&()-(	?#,)-'&(	" ? ,!5)#$	5#	,-/.'&$( 7$	

"&	5#(	)&-'=#(	;	5-(	,-$,&.)-(	&%-5!) %-(�	� ,8#(	,#!(#(�	5&:-(	"&	&()#'	# (5#"#(	!$#(	"&	-)'#(�	(&	

'&5#, -$#$	 =$) /#/&$)&	 ;	 #5!"&$	 #	 " ?&'&$)&(	 A/0 )-(�	 ,-6$-(, ) %-�	 " (, .5 $#' -�	 " "A,) ,-�	

&. ()&/-576 ,-�	8 ()7' ,-	;	? 5-(7? ,-�	

�!'#$)&	&5	"&(#''-55-	"&	&()#	)&( (�	(&	"&)&,)7	<!&	5-(	.'-05&/#(	 "&$) ? ,#"-(	)#$)-	&$	5#	

&$(&>#$9#	,-/-	&$	&5	#.'&$" 9#:&	"&	5#	�
	"&% &$&$	"&	" ?&'&$)&(	?!&$)&(	<!&	(&	,-$:!6#$	&$	



Introducción

13

5#	  $)&'#,, 7$	" "A,) ,#	;	?-'/#$	F$@,5&-(	-	$!"-(	.'-05&/A) ,-(G	C�&'$A$"&9�	�5%#'&9	;	�! 9	
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$	 ,-$(&,!&$, #�	 (&	 .5#$)&#	 <!&	 .#'#	 ,-/.'&$"&'	 5#(	 " ? ,!5)#"&(	 <!&	 &+ ()&$	 &$	 5#	

" "A,) ,#	 "&	 5#	 �
	 ;	 .'-.-$&'	 &$?-<!&(	 ;	 &()'#)&6 #(	 <!&	 #;!"&$	 #	 (!.&'#'5#(�	 &(	 $&,&(#' -	

,-$)#'	,-$	% ( -$&(	/!5) " (, .5 $#' #(	<!&	,-$( "&'&$	5-(	" %&'(-(	?#,)-'&(	<!&	 $)&'% &$&$	&$	

&()&	 .'-,&(-	 .#'#	 .#(#'	 "&5	 " #6$7() ,-	 #	 5#(	 .'-.!&()#(�	 #	 5#	 ,-$?'-$)#, 7$	 "&	 *()#(	 ;	 #	 5#	

&%#5!#, 7$	"&	5-(	'&(!5)#"-(	-0)&$ "-(�	

�5	 ( ()&/#) 9#'	 5-(	 '&(!5)#"-(	 "&	  $%&() 6#, -$&(	 .'&% #(	 &$	 &5	 ,#/.-	 '&#5 9#"#(	 .-'	

" %&'(-(	#!)-'&(�	&$	&()#	 $%&() 6#, 7$	(&	.#')&	"&	5#	( 6! &$)&	.'&/ (#�	&$	)#$)-	5-(	.'-05&/#(	

&$	5#	&$(&>#$9#	;	&5	#.'&$" 9#:&	"&	,-$-, / &$)-(	&%-5!) %-(	(&	"&0&$	#	" %&'(#(	,#!(#(�	.#'#	

/&:-'#'	5-(	'&(!5)#"-(	&"!,#) %-(	&(	$&,&(#' -	#6'!.#'	5-(	.'-05&/#(	 "&$) ? ,#"-(�	" ?&'&$, #'	

5#	$#)!'#5&9#	"&	*()-(�	" (&>#'	;	.'-0#'	.'-.!&()#(	" "A,) ,#(	<!&	% $,!5&$	"&	?-'/#	( ()*/ ,#	

&5	/-"&5-	#	&$(&>#'�	5-(	'&(!5)#"-(	"&	 $%&() 6#, 7$	&$	" "A,) ,#	"&	5#	�
	;	&5	,-$)&+)-	(-, #5	&	

 $() )!, -$#5	#5	<!&	%#$	" ' 6 "#(�	

�	5#	%&9�	&$	)#$)-	!$-	"&	5-(	.'-05&/#(	 "&$) ? ,#"-(	&$	5#	" "A,) ,#	"&	�
	&(	5#	$#)!'#5&9#	

"&5	/-"&5-	#	&$(&>#'�	&5	'&?&'&$)&	&. ()&/-576 ,-	"&5	<!&	"&(.&67	&()#	)&( (	?!&	5#	.'-.!&()#	

"&	�! 9	;	�;#5#	C3VVVD	(-0'&	&5	-' 6&$	"&	5-(	,-$,&.)-(	,&$)'#5&(	<!&�	#	:! , -	"&	&()-(	#!)-'&(�	

,#'#,)&' 9#$	5-	<!&	&55-(	"&$-/ $#$	#
5	$@,5&-	"!'-	"&5	"#'L $ (/-G�	�!'#$)&		5#	 $%&() 6#, 7$�	

(&	&+.5-'7	( 		5#	&+.#$( 7$	#,)!#5	"&	5#	�
	,#/0 #	&5	(&$) "-	-' 6 $#5	"&	" ,8-(	,-$,&.)-(�	( 	5-(	

'&%-,#	-	/-" ? ,#	(!	:&'#'<!=#�	
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�� �#	)&( (	#(-, #"#	#5	-0:&) %-	3		&(�	

�� �#;	 ,-$-, / &$)-(	 "&	 �
	 <!&	 ) &$&$	 #/.5 -	 ,-$(&$(-	 &$	 5#	 ,-/!$ "#"	 , &$)=? ,#	
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<!&	,!'(#$	5#	&"!,#, 7$	(&,!$"#' #�	

�0:&) %-	1�	� (&>#'	;	,#5 0'#'	5#	.'-.!&()#	" "A,) ,#	"&	�
	6&$&'#"#	&$	&()#	 $%&() 6#, 7$�	#	
)'#%*(	 "&	 (!	 .!&()#	 &$	 /#',8#	 &$	 !$#	 (&,!$"#' #	 .@05 ,#	 &$	 5#	 � !"#"	 "&	 �*+ ,-�	 � ()' )-	
�&"&'#5�	

�� �#	 .'&6!$)#	 "&	  $%&() 6#, 7$	 &$	 #)&$, 7$	 #	 &()&	 -0:&) %-	 ?!&	 T�7/-	 #%#$9#'	 &$	 5#	

&(. '#5	 "&	 &$(&>#$9#	 ;	 "&	 #.'&$" 9#:&	 "&	 ,-$-, / &$)-(	 ?!$"#/&$)#5&(	 "&	 �
	 &$	

&"!,#, 7$	(&,!$"#' #U		

�� �#	)&( (	#(-, #"#	#5	-0:&) %-	1	"&	&()#	 $%&() 6#, 7$	&(�	


(	 .-( 05&	 &$(&>#'	 ;	 #.'&$"&'	 &$	 &"!,#, 7$	 (&,!$"#' #	 &$	 �*+ ,-	 ,-$-, / &$)-(	

?!$"#/&$)#5&(	 "&	 �
	 5&6 ) /#"-(	 .-'	 &5	 &()#)!)-	 &. ()*/ ,-	 "&	 5#	 " (, .5 $#	 ( 	 (&	 ,-$( "&'#$	

?#,)-'&(	 ,'!, #5&(	 &$	 5#	  $)&'#,, 7$	 &"!,#) %#	 #5	 8#,&'	 5#	 )'#$(.-( , 7$	 ;	 #5	 55&%#'	 #	 ,#0-	 5#	

 $)&'%&$, 7$	" "A,) ,#�	
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$	5#	.!&()#	&$	/#',8#	"&	5#	.'-.!&()#	5-(	'&(!5)#"-(	,!#$) )#) %-(	?!&'-$�			


$	&5	6'!.-	/#)!) $-	"&	)'#0#:-	&5	.'-/&" -	.#(7	"&	4�KS	#	S�JZ	.!$)-(�	&$	&(,#5#	"&	32	

,-/-	'&(!5)#"-	"&	5#	#.5 ,#, 7$	"&	5#	.'-.!&()#�	
$	,-$)'#()&�	&5	.'-/&" -	"&5	6'!.-	,-$)'-5	&$	

5#(	#.5 ,#, -$&(	,-''&(.-$" &$)&(	?!&	&+#,)#/&$)&	 6!#5	#$)&(	;	"&(.!*(	"&	5#	 $()'!,, 7$	C4�4	

.!$)-(D�	 
$	 5-(	 6'!.-(	 %&(.&') $-(	 "&	 )'#0#:-	 )#/0 *$	 (&	 -0)!% &'-$	 " ?&'&$, #(	

&()#"=() ,#/&$)&	( 6$ ? ,#) %#(	'&(.&,)-	"&5	6'!.-	,-$)'-5	"&	&(&	)!'$-	,!;-	.'-/&" -	<!&"7	

&+#,)#/&$)&	  6!#5	 #$)&(	 <!&	 "&(.!*(	 "&	 5#	  $()'!,, 7$	 ,-$%&$, -$#5	 CK�JS	 "&	 .'-/&" -D�	 
$	

,-$:!$)-�	5-(	6'!.-(	"&	)'#0#:-	.#(#'-$	"&	4�31	#	J�SV	&$	.'-/&" -�	,-$	&5	&(,#(-	) &/.-	"&5	

<!&	(&	" (.!(-	.#'#	5#	 $)&'%&$, 7$	&$	&5	#!5#	;	5#	)'&. "#)-' #	 $" (, .5 $#	<!&	8#0=#	&$	&5	#!5#	
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.'-.!&()#	 ?!$, -$7	&$	" ?&'&$)&(	) .-(	"&	6'!.-(�	�-(	'&(!5)#"-(	-0)&$ "-(	#.!$)#$	#	<!&	&5	

&$?-<!&�	 5#	 !$ "#"	 " "A,) ,#	 " (&>#"#	 ;	 &5	 /-"&5-	 <!&	 (!0;#,&�	 (-$	 .'-/&)&"-'&(�	 
$	 &()&	

(&$) "-�	&5	 5-6'-	 (&	#)' 0!;&	#	<!&	 5#	.'-.!&()#	" (&>#"#	;	.!&()#	&$	.'A,) ,#	#) &$"&	%#' -(	

.'-05&/#(	 ,5#%&	 &$	 5#	 " "A,) ,#�	 (&5&,, 7$	 "&	 ,-$-, / &$)-(	 ?!$"#/&$)#5&(�	 ?-'/#, 7$	

"-,&$)&�	 ,-$)&$ "-(�	 #,) % "#"&(	 ;	 '&,!'(-(	 " "A,) ,-(�	 �	 #	 <!&	 &5	 *$?#( (	 (&	 .!(-	 &$	 5#	

 $)&'#,, 7$	&$)'&	5-(	(!:&)-(	 $%-5!,'#"-(	C.'-?&(-'&(�	#5!/$-(�	 $%&() 6#"-'#	'&(.-$(#05&	"&5	

.'-;&,)-D�	
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�	 .#') '	 "&5	 .'-05&/#	 .5#$)&#"-�	 &$	 &5	 <!&	 (&	 /!&()'#	 <!&	 &+ ()&	 !$#	 &$-'/&	 ,#$) "#"	 "&	

&()!" -(	&$)-'$-	#	5#(	" ? ,!5)#"&(	"&	&$(&>#'	;	#.'&$"&'	�
	&$	.'A,) ,#/&$)&	)-"-	&5	/!$"-	;	

&$	 )-"-(	 5-(	 6'#"-(	 &(,-5#'&(E	 ;	 #	 5-(	 "&? , &$)&(	 '&(!5)#"-(	 "&	 #.'&$" 9#:&	 #	 5-(	 <!&	 *()#(	

,-$55&%#$E	 (&	 #% 9-'#	 "&("&	 #<!=�	 5#	 $&,&( "#"	 	 "&	 "&? $ '	 ,' )&' -(	 "&	 #6'!.#, 7$	 "&	 5-(	

.'-05&/#(	<!&	 /.&'#$	(&6@$	5#	" () $)#	$#)!'#5&9#	"&	*()-(	.#'#	 '	#	(!(	?!&$)&(	"&	-' 6&$	;	

.5#$)&#'	 "&("&	 #8=	 .-( 05&(	 (-5!, -$&(�	 �&	 (&>#5#	 <!&	 &$	 5#	  $%&() 6#, 7$	 &$	 &5	 ,#/.-�	 ,-$	

?'&,!&$, #�	 *()-(	 (&	 '&.-')#$	 #)-/ 9#"-(	 ;	 #)&$" "-(	 .#', #5/&$)&�	 �$#	 "&	 5#(	 .'&/ (#(	 "&	
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�#	 (&,!&$, #	 "&5	 "-,!/&$)-	 ,-''&(.-$"&	 #	 5-(	 "-(	 ) .-(	 "&	 '&(!5)#"-(	 "&	 &()#	 )&( (	

C,!#5 )#) %-(	 ;	 ,!#$) )#) %-(D�	 
$	 &()&	 (&$) "-�	 &(	  /.-')#$)&	 '&(#5)#'	 5-(	 , $,-	 /-/&$)-(	 "&	
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)#$6 05&(	 &$	 ,#"#	 !$-	 "&	 *()-(�	 "&	 5-(	 '&?&'&$)&(	 )&7' ,-(	 "&	 �
	 #5	  $, (-	 F�A(	 #55A	 "&	 "!"#	

'#9-$#05&G	 C/-/&$)-	 3DE	 "&	 5-(	 &$!$, #"-(	 "&(#''-55#"-(	 &$	 *()&	 .!$)-	 #5	  $, (-	 �$ "#"	

" "A,) ,#	 F&$)'&)&: &$"-	 .&$(#/ &$)-	 &%-5!) %-G	 C/-/&$)-	 1DE	 #	 5#	 F$()'!/&$)#, 7$	 "&	 5#	

.'-.!&()#G	 C/-/&$)-	 IDE	 #5	 �&+)-	 	 .#'#	 .'-?&(-'&(	 F
$(&>#(	 &$	 &5	 ,#/ $-	 "&	 #.'&$" 9#:&G	

C/-/&$)-	KDE	;	? $#5/&$)&	#5	�&+)-	.#'#	#5!/$-(	FT�$#	.-05#, 7$	"&	.#)-(UG	C�-/&$)-	4D�	


$	 &5	 ��48�7$*� =�	 � '&''6�'(� �':��*(�	 (&	 .'&(&$)#	 5#	 "-05&	 .5#)#?-'/#	 "&("&	 5#(	 <!&	

"&(.&67	&()#	)&( (�	
$	5#	.' /&'#	(&,, 7$	"&	&()&	,#.=)!5-	C=�=���	�	�%���0	����0�D�	(&	&+.-$&$	

" ?&'&$)&(	 &(<!&/#(	 ;	 ,' )&' -(	 ,-$	 5-(	 <!&	 " ?&'&$)&(	 #!)-'&(	 8#$	 '&.'&(&$)#"-	 #	 5#	 �
E	 (&	

.'-05&/#) 9#	 (-0'&	 5#	 ,-/.5&: "#"	 "&5	 &:&', , -	 ;�	 #5	 / (/-	 ) &/.-�	 5#	  $&5!" 05&	 $&,&( "#"	

" "A,) ,#	 "&	 &(,!"' >#'	 &$	 5#	 &. ()&/-5-6=#	 "&	 5#	 " (, .5 $#	 #	 &$(&>#'	 .#'#	 " ?&'&$, #'	

?&$7/&$-(	 "&	 &()!" -�	 /-"&5-(	 <!&	 5-(	 &+.5 ,#$	 ;	 ,-$,&.)-(	 #(-, #"-(E	 "&? $ '	 ,' )&' -(	 "&	

(&5&,, 7$	 "&	 ,-$-, / &$)-(	 ?!$"#/&$)#5&(E	 (&,!&$, #(�	 #/.5 )!"	 ;	 .'-?!$" "#"	 "&	 5-(	

,-$-, / &$)-(	.#'#	,#"#	6'#"-	&(,-5#'	;	.#'#	5#	?-'/#, 7$	"-,&$)&�		

�	5-	5#'6-	"&5	,#.=)!5-�	(&	'&(.#5"#	5#	"&, ( 7$	"&	,-$( "&'#'	&5	/-"&5-	"&	&%-5!, 7$	.-'	

%#' #, 7$	 ;	 (&5&,, 7$	 $#)!'#5	 ,-/-	 /-"&5-	 #	 &$(&>#'	 &$	 &"!,#, 7$	 (&,!$"#' #�	 �	 5#	 %&9�	 (&	

.5#$)&#	<!&	5#	 $$&6#05&	&+.#$( 7$	"&	5#	�
	-05 6#	#	( )!#'	)&7' ,#/&$)&	" ,8-	/-"&5-�	5-	<!&	

( 6$ ? ,#	"&5 / )#'�	

�!(	 #5,#$,&(�	 &+.5 ,#	 5#	 #"#.)#, 7$	 "&	 5-	 % %-	 #5	 #/0 &$)&	 &$	 <!&	 % %&	 .-'	 (&5&,, 7$	

$#)!'#5E	 5#	 #(,&$"&$, #	 ,-/@$	 ;	 5#	 &(.&, #, 7$	 	 ,-/-	 -' 6&$	 "&	 " %&'( "#"	 0 -576 ,#	 ;	 "&	

" ()' 0!, 7$	&(.#, -	)&/.-'#5	"&	5#(	&(.&, &(�	
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�-(	 	 5=/ )&(	 "&	 5#	 &+.5 ,#, 7$	 <!&	 -?'&,&�	 5#	 #"#.)#, 7$	 &(	 !$-	 "&	 5-(	 ?&$7/&$-(	

&%-5!) %-(	 C$-	&5	@$ ,-D�	 	
$	-)'#(	.#5#0'#(�	 	 5#	&%-5!, 7$	&(	/A(	<!&	(75-	(&5&,, 7$	$#)!'#5	;	

#"#.)#, 7$E	

�#(	&% "&$, #(	,-$	<!&	,!&$)#�	"&("&	5#(	/-5&,!5#'&(	8#()#	5#	0 -6&-6'A? ,#(�	

�&	(!0'#;#	<!&	5#	.5!'#5 "#"	)&7' ,#	"&	5#	�
	(&	'&? &'&	#	5#	" %&'( "#"	"&	?&$7/&$-(	<!&	

&+.5 ,#	;	#	5-(	" ?&'&$)&(	$ %&5&(	"&	-'6#$ 9#, 7$	&$	<!&	*()-(	(!,&"&$	;	$-	8#;	)#5	.5!'#5 "#"	#	

5#	 8-'#	 "&	 &+.5 ,#'	 5#	 #"#.)#, 7$	 ;#	 <!&	 &5	 /-"&5-	 <!&	 5#	 &+.5 ,#	 &(	 &5	������	 C� "5&;	 122KE	

�-$9A5&9	�#55 	;	�& $#'" 	123ID�	

�&	 ( $)&) 9#$	 5#(	 ,'=) ,#(	 <!&	 8#	 )&$ "-	 5#	 �&-'=#	 � $)*) ,#�	 ,!;-	 ,&$)'-	 ,-$,&.)!#5	 &(	 &5	

�������	 "&("&	 5#	 "*,#"#	 "&	 5-(	 (&)&$)#	 "&5	 ( 65-	 \\	 	 8#()#	 5#	 ?&,8#E	 5-	 <!&	 &(#(	 -0:&, -$&(	

 /.5 ,#$�	5-	<!&	( 6!&	% 6&$)&	;	8#,&	?!$, -$#5	#	5#	F?#/ 5 #	"&	/-"&5-(G�		


$	 &5	 .&$@5) /-	  $, (-	 "&	 &()&	 ,#.=)!5-�	 (&	 .'-.-$&	 5#	 #$#5-6=#	 "&	 5#	 �
	 ,-/-	 ( ()&/#	

,-$,&.)!#5	;	(&	.5#$)&#$	&$!$, #"-(	<!&	.'&(!/&$	)&$&'	!$	#,&.)#05&	$ %&5	"&	6&$&'#5 "#"	&$	

&5	&$)&$" "-	<!&	*()-(	(-$	#0 &')-(	;	'&5#, -$#5&(�	" ()#$	"&	(&'	5-(	@$ ,-(	;	(&	.5#$)#$	,-$	&5	

? $	 " "A,) ,-	 "&	 #') ,!5#'	 ,-$,&.)-(	 .#'#	 !'" '	 5#	 )'#/#	 "&5	 �������	 #	 5#	 %&9	 <!&	 5-	 ( )@#$	

)&7' ,#/&$)&�	 
5	 ,' )&' -	 ?!&	 " () $6! '	 5-(	 ,-$-, / &$)-(	 <!&	 &()A$	 F/A(	 #55A	 "&	 "!"#	

'#9-$#05&$�	 &5	 .' /&'-	 "&	 5-(	 ,!#5&(�	 "&("&	 5!&6-�	 &(	 &5	 8&,8-	 "&	 <!&	 5-(	 (&'&(	 % %-(	

&%-5!, -$#$�	

�&	 ?'&$)&	 #	 5#	 ,-/.5&: "#"	 "&	 ,-$,&.)!#5 9#'	 .'A,) ,#/&$)&	 ,!#5<! &'#	 "&	 5#(	 !$ "#"&(	

)&7' ,#(	"&	5#	�
�	(&	"&(.5 &6#$	&$	&5	@5) /-	 $, (-	"&5	,#.=)!5-�	5-(	'&?&'&$)&(	,-$,&.)!#5&(	,-$	

5-(	<!&	(&	" (&>7	 5#	.'-.!&()#	" "A,) ,#	&$	&()#	  $%&() 6#, 7$�	�! 9A	(-0'#	"&, '	<!&	)#$)-	&5	

/#',-	)&7' ,-	"&	�
	,-/-	&5	"&	" "A,) ,#�	(&	,-$()'!;&'-$	#	5-	5#'6-	"&	)-"#	5#	 $%&() 6#, 7$E	

:!()-	 0!&$#	 .#')&	 "&	 5#	 )&( (	 ,-$( () 7	 &$	 ,-$()'! '	 ;	 "&Q,-$()'! '	 ,-$,&.)-(�	 '&5#, -$&(	 ;	

:&'#'<!=#(	,-$,&.)!#5&(	"&	5#	�
�	"&5	�������	"&	5#	" "A,) ,#	;	"&5	.!&$)&	&$)'&	*()-(�	,-$	&5	? $	

"&	#'6!/&$)#'	 5#	(&5&,, 7$	"&	,-$-, / &$)-(	&%-5!) %-(	?!$"#/&$)#5&(�	.#') '	"&	 5#	.'&, ( 7$	

,-$,&.)!#5	 .-( 05&	 "&	 5-(	 / (/-(	 ;	 '&6'&(#'	 #	 *()-(	 #	 /-"-	 "&	 &(. '#5�	 
$	 &()&	 (&$) "-�	 !$	
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$	&5	  $, (-	=�>	(&	.'&(&$)#$	5-(	'&?&'&$)&(	)&7' ,-(	"&	.&"#6-6=#	;	" "A,) ,#	"&	5-(	<!&	

"&(.&67	 &()#	 )&( (	 ;	 	 #	 5-(	 <!&	 #'' 07�	 �&	 .'-.-$&	 ;	 #'6!/&$)#	 <!&	 5-(	 ,-$-, / &$)-(	

?!$"#/&$)#5&(	"&	�
	)&$"'=#$	<!&	(&'	&:&	"&	?-'/#, 7$	, &$)=? ,#	&$	)-"-(	5-(	6'#"-(	&(,-5#'&(�	

�#(	'#9-$&(	"&	&()#	.'-.!&()#	(-$	"&	,-')&	" (, .5 $#'�	? 5-(7? ,-	;	(-, #5�	"#"#	5#	)'#(,&$"&$, #	

"&	&()&	,#/.-	"&	,-$-, / &$)-	;	(!	'&5&%#$, #	&$	5#	% "#	,-$)&/.-'A$&#�		

�&	'&5#, -$#$	 5#(	,!#)'-	 ?!$, -$&(	(!()#$) %#(	"&	 5#	&"!,#, 7$	<!&	.'-.-$&	�#=$	 C3VZKD		
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�	&$	.#') ,!5#'	"&5	������)
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�	������
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$	&5	��48�7$*�>���'�*�*$*�8��5�'(7$���*(�	(&	" () $6!&$	;	#6'!.#$	5#	?#(&	)&7' ,#	"&	 5#	

 $%&() 6#, 7$	&$	&5	 $, (-	1�3	�&)-"-5-6=#	;	'&(!5)#"-(	,!#5 )#) %-(	;	5#	?#(&	.'A,) ,#	&$	&5	 $, (-	

1�1	�&)-"-5-6=#	;	'&(!5)#"-(	,!#$) )#) %-(�	


$	 &5	  $, (-	 >�=	 (&	 	 "&)#55#	 &5	 /#',-	 /&)-"-576 ,-�	 5#	 !$ "#"	 " "A,) ,#	 ;	 &5	 " (&>-	

/&)-"-576 ,-	 ,-$	 5-(	 <!&	 (&	 55&%#'-$	 #	 ,#0-	 ,#"#	 !$#	 "&	 5#(	 #,) % "#"&(	 <!&	 6&$&'#'-$	 5-(	

'&(!5)#"-(	 )#$6 05&(	"&	&()#	  $%&() 6#, 7$�	 5-(	 '&?&'&$)&(	/&)-"-576 ,-(	&	  $()'!/&$)#5&(	,-$	

5-(	<!&	(&	" (&>7	" ,8#	!$ "#"	;	5#	.' /&'#	?#(&	"&	 $()'!/&$)#, 7$�	&$	.#') ,!5#'�	5#	?-'/#, 7$	

"-,&$)&	;	5-(	,-$)&$ "-(	"&	5#	.'-.!&()#�	
$)'&	5-(	'&(!5)#"-(	)#$6 05&(	"&	*()#	?#(&�	'&(#5)#$�	

"-(	)&+)-(�	!$-	" ' 6 "-	#	.'-?&(-'&(�	<!&	 $,5!;&	5-(	-0:&) %-(	"&	#.'&$" 9#:&	.#'#	,#"#	!$#	"&	

5#(	 #' ()#(	 "&5	 /&%(&$	 ;	 -)'-	 " ' 6 "-	 #	 5-(	 #5!/$-(�	 &$	 &5	 <!&	 (&	 .'&(&$)#	 5#	 (&5&,, 7$	 "&	

,-$)&$ "-(	 "&	 �
	 ,-$( "&'#"-(	 ?!$"#/&$)#5&(	 .#'#	 &"!,#, 7$	 (&,!$"#' #	 &$	 &()#	

 $%&() 6#, 7$E	 5#	 &()'#)&6 #	 " "A,) ,#�	 "&(.5&6#"#	 &$	 '&,!'(-(	 ;	 #,) % "#"&(	 .#'#	 &$(&>#'	 ;	

#.'&$"&'	" ,8-	/-"&5-�	


$	&5	 $, (-	>�>�	(&		'&(&>#	5#	?-'/#	&$	<!&	(&	" (&>7	5#	.!&()#	#	.'!&0#	"&	5#	.'-.!&()#	

" "A,) ,#�	&$	5#	,!#5	(&	)-/#'-$	'&6 ()'-(�	#	)'#%*(	"&	,!&() -$#' -(	" ' 6 "-(	#	5-(	#5!/$-(�	<!&	

)!% &'-$	,-/-	 $)&$, 7$	%#5-'#'	( 	5#(	'&(.!&()#(	(&	#,&',#0#$	-	$-	#5	/-"&5-	#	&$(&>#'�		

�&	/!&()'#	<!&	5#	.'-.!&()#	)!%-	&?&,)-	&()#"=() ,#/&$)&	( 6$ ? ,#) %-	&$	5-(	6'!.-(	"&	

)'#0#:-�	#	?#%-'	"&5	#%#$,&	&$	5#	&(. '#5	"&	#.'&$" 9#:&	"&5	�������	� ,8#	" ?&'&$, #	(&	-0)!%-	

&$	 '&5#, 7$	 ,-$	 5-(	 6'!.-(	 ,-$)'-5	 ;	 &$	 '&5#, 7$	 ,-$	 5-(	 6'!.-(	 &+.&' /&$)#5&(	 ,!#$"-	 (75-	

'&, 0 &'-$	 5#	  $()'!,, 7$	 ,-$%&$, -$#5�	 �-'	 5-(	 '&(!5)#"-(	 $!/*' ,-(	 -0)&$ "-(�	 .!&"&	

#? '/#'(&	<!&	 5#	.'-.!&()#	?!$, -$7	&$	" ?&'&$)&(	) .-(	"&	6'!.-(	C"&	 5-(	)!'$-(	/#)!) $-(	;	

%&(.&') $-(	"&	5#	/ (/#	&(,!&5#D	#)&$" "-(	.-'	" () $)-(	.'-?&(-'&(�		&$	&5	/-"&5-	"&		.#'&:#	

.&"#676 ,#		C.'-?&(-'	) )!5#'	"&5	6'!.-	&	 $%&() 6#"-'#	'&(.-$(#05&	"&5	.'-;&,)-D�	�&	&% "&$, #	

,-$	 5#	  $?-'/#, 7$	 -0)&$ "#	 #	 )'#%*(	 "&	 5-(	 ,!&() -$#' -(	 <!&	 5-(	 #5!/$-(	 "&	 5#	 /!&()'#	

C$]3VJD	"!'#$)&	)-"-	&5	#>-	&(,-5#'�	,-$	 5#	  $()'!,, 7$	,-$%&$, -$#5	$-	 5-6'#'-$	/&:-'#'	(!(	

'&(.!&()#(�	 &5	 .'-/&" -	 (&	 /#$)!%-	 .'A,) ,#/&$)&	  "*$) ,-	 ;	 '&.'-0#)-' -	 &$	 5-(	 J	 6'!.-(	

8#()#	 #$)&(	 "&	 5#	  $)&'%&$, 7$�	 �-(	 #5!/$-(	 "&	 5-(	 "-(	 6'!.-(	 ,-$)'-5	 (#5 &'-$	 )#5	 ;	 ,-/-	
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&$)'#'-$�	"&(.!*(	"&	!$	#>-	"&	'&, 0 '	  $()'!,, 7$	&$	0 -5-6=#�	&$	'&5#, 7$	,-$	&5	#.'&$" 9#:&	

"&	5-(	,-$-, / &$)-(	<!&	&+.5-'#$	5-(	,!&() -$#' -(	" (&>#"-(	&$	&()#	 $%&() 6#, 7$�		

�&	 #$#5 9#$	 5-(	 #5,#$,&(	 ;	 5-(	 5=/ )&(	 "&	 5#	 ?#(&	 ,!#$) )#) %#	 "&	 &()&	 .'-;&,)-�	 �&		

'&5#, -$#$	 5-(	 '&(!5)#"-(	 ,!#5 )#) %-(	 ;	 ,!#$) )#) %-(	 -0)&$ "-(	 &$	 &()#	 )&( (	 ,-$	 5-(	 "&	 -)'#(	

 $%&() 6#, -$&(	&$	&5	,#/.-E	(&	"&()#,#$	5#(	,- $, "&$, #(	,-$	*()#(	;	(&		&$?#) 9#$	5-(	#(.&,)-(		

/A(	 -' 6 $#5&(	 "&	 5#	 .'-.!&()#	 <!&�	 &$	 0!&$#	 /&" "#�	 &()A$	 &$	 '&5#, 7$	 ,-$	 &5	 &$?-<!&	 "&	

 $%&() 6#, 7$	 &	  $)&'%&$, 7$	 " "A,) ,#	 ����	 *$?#( (	 ,-$,&.)!#5&(	 ;	 .'&, ( -$&(	 #!(&$)&(	 &$	

-)'#(	 $%&() 6#, -$&(�		

� $#5/&$)&�	 (&	 .'&(&$)#$	 �*6�$7(�*6'(� 5� 4'(4'���-�(� �'� �'(�*$$*3� (&	 '&5#, -$#$	 5-(	

-0:&) %-(�	 5#(	 .'&6!$)#(	 "&	  $%&() 6#, 7$�	 5#(	 )&( (	 <!&	 (&	 (-() &$&$	 &$	 ,#"#	 ,#(-	 ;	 5-(	

'&(!5)#"-(	-0)&$ "-(	&$	&()#	 $%&() 6#, 7$�	�&	(&>#5#$	5#(	,#)&6-'=#(	"&	#$A5 ( (	<!&	&/&'6 &'-$	

"&	&()#	)&( (	;	(&	#.!$)#5#$	5#(	$!&%#(	.'&6!$)#(	<!&	.!&"&$	-' &$)#'	?!)!'#(	 $%&() 6#, -$&(�	
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�#(	.5#)#?-'/#(	)&7' ,#(	;	5-(	(!.!&()-(	"&	5-(	<!&	"&(.&6#	5#	.'-.!&()#	" "A,) ,#	" (&>#"#	&$	

&()#	)&( (	&()A$	"#"#(	&$	)*'/ $-(	"&5	" A5-6-	&$)'&	" (, .5 $#(�	

�-/-	 0#(&	 "&	 5#	 &" ? ,#, 7$	 " "A,) ,#�	 5#	 " (, .5 $#	 #	 &$(&>#'	 C�
D	 ;	 5#(	 /&)#" (, .5 $#(	

#(-, #"#(	 C,?�	 �"@' 9Q�'#%-	 1232�	 	 1233D�	 (!	 ? 5-(-?=#�	 &. ()&/-5-6=#�	 8 ()-' #�	 ?&$7/&$-(	 <!&	

&+.5 ,#�	 /-"&5-(	 <!&	 5#	 ?-'/#$�	 "&0#)&(�	 ,&')&9#(�	  $,&') "!/0'&(�	 #5,#$,&(�	 5=/ )&(�	 (!	

$#)!'#5&9#�	

�#	.&"#6-6=#�	,-/-	" (, .5 $#	? 5-(7? ,#�	8!/#$=() ,#�	(-, #5	#	5#	5!9	"&	5#	,!#5	(&	?-'/#$	;	

#$#5 9#$	5#(	)&-'=#(	"&	5#	&"!,#, 7$	;	(&	"&? $&$	5-(	? $&(	<!&	-' &$)#$	5-(	.'-;&,)-(	;	5#	#,, 7$	

&"!,#) %#�		

�#	 " "A,) ,#	 C,?�	 �#/.-(�	 3VZV�	 �()-5? 	 1223�	 �#',=#�	 122ZD	 ,-/-	 " (, .5 $#	 #') ,!5#"-'#	

<!&	 ( ()&/#) 9#	 ;	 -'6#$ 9#	 5-(	 /&" -(	 .#'#	 #5,#$9#'	 5-(	 ? $&(	 &"!,#) %-(�	 5-	 <!&	  /.5 ,#	

/&)-"-5-6=#	&	 $)&'#,, 7$	6&$&'#5 9#"#	&$)'&�		

�� � $&(	&"!,#) %-(	;	-0:&) %-(	"&	#.'&$" 9#:&�	

�� �0:&)-(	 "&	 ,-$-, / &$)-	 ;	 "&,#$)#, 7$	 &. ()&/-576 ,#	 "&	 *()-(	 ,-$	  $)&$, 7$	
" "A,) ,#�	

�� �!:&)-(	,-6$-(,&$)&(�	#5!/$-(	;	.'-?&(-'&(	,-/-	#,)-'&(	,&$)'#5&(�		

�� �-$)&$ "-(�	 "&' %#"-(	 "&5	 #$A5 ( (	 8 ()7' ,-	 ;	 &. ()&/-576 ,-	 "&	 5#	 " (, .5 $#	 &$	
,!&() 7$	 ;	 )'#$(?-'/#"-(	 &$	 -0:&)-(	 "&	 #.'&$" 9#:&	 ,-$	 ,' )&' -(	 .&"#676 ,-(	 ;	
" "A,) ,-(�	

�� �'-,&(-(	"&	&$(&>#$9#	;	"&	#.'&$" 9#:&	/&" #"-(	.-'	,-$)&$ "-(�	

�� 
()'#)&6 #(�	#,) % "#"&(�	'&,!'(-(�	 $)&'#,, -$&(	;	( ()&/#) 9#, 7$	"&	#,) % "#"&(�	
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�� �5#$&#, 7$�	 "&(#''-55-	 "&	 #,, -$&(	 ;	 &%#5!#, 7$	 ,-/-	 /-/&$)-(	 576 ,-(	 "&	 5-(	
.'-,&(-(	&"!,#) %-(�		

�� �-$)&+)-E	 (-, #5�	 '&6 -$#5�	 5-,#5�	  $() )!, -$#5�	 A!5 ,-E	 ( )!#, -$&(	 "&	 5#	 % "#	
,-$)&/.-'A$&#�	

�� � %&'(-(	/-/&$)-(	;	/&" -(	"&	,-/!$ ,#, 7$�	


$	&()#	 576 ,#�	&5	.!$)-	"&	.#') "#	.#'#	" (&>#'	.'-.!&()#(	" "A,) ,#(	&(	 5#	(&5&,, 7$	"&	

,-$-, / &$)-(	 ?!$"#/&$)#5&(	 "&	 5#	 " (, .5 $#	 #	 &$(&>#'	 ,-/-	 .' /&'	 &:&', , -	 "&	 &" ? ,#, 7$	

" "A,) ,#	C,?�	� )-$&	3VZ3�	�()-5? �	1223	;	�8&%#55#'"�	1224D�	� 	0 &$	&5	,#(-	<!&	(&	&+.-$&	&(	"&	

�
�	&5	&$?-<!&	;	&5	/-"&5-	" "A,) ,-	<!&	-' &$)#'-$	 5#	.'-.!&()#	" "A,) ,#	6&$&'#"#	&$	&()#	

 $%&() 6#, 7$�	 (&	.-$&$	#	 ,-$( "&'#, 7$	.#'#	 5#	&$(&>#$9#	"&	 5#(	 , &$, #(	&$	6&$&'#5�	 ,-$	 5#(	

.'&, ( -$&(	;	5#(	.#') ,!5#' "#"&(	<!&	,#"#	" (, .5 $#	"&/#$"&�	


()&	,#.=)!5-	(&	-' &$)#	.-'	,!#)'-	.'&6!$)#(�	T�!*	&(	5#	0 -5-6=#	&%-5!) %#U	T�-'	<!*	(-$	

 /.-')#$)&(	 5-(	 ,-$-, / &$)-(	 &%-5!) %-(U	 T�!A5&(	 (-$	 5-(	 ,-$-, / &$)-(	 &%-5!) %-(	

?!$"#/&$)#5&(	.#'#	&"!,#, 7$	 	 (&,!$"#' #U	T�7/-	&$(&>#'5-(	;	#.'&$"&'5-(U	�	 (&	 )'#)#$	"&	

'&(.-$"&'	#	.#') '	"&	5#	-'6#$ 9#, 7$	;	5#	( ()&/#) 9#, 7$	"&	 $?-'/#, 7$	&+)'#="#	"&	5 )&'#)!'#	

&(.&, #5 9#"#�	 "&	 5-(	 '&(!5)#"-(	 "&	 &()#	 ;	 -)'#(	 	  $%&() 6#, -$&(	 &$	 " "A,) ,#	 "&	 5#	 �
	 ;	 "&	 5#	

&+.&' &$, #	,-/-	"-,&$)&	;	,-/-	?-'/#"-'#	"&	"-,&$)&(	"&	5#	<!&	(!(,' 0&�	

�#, #	 &5	 ? $#5�	 (&	 .5#$)&#$	 #56!$#(	 .'&6!$)#(	 ;	 '&?5&+ -$&(�	 &$	 &5	 &$)&$" "-	 "&	 <!&	 5-(	

)&/#(	"&(#''-55#"-(�	( 	0 &$	#.-')#$	#	5#	" (,!( 7$�	&% "&$)&/&$)&	$-	5#	#6-)#$�	�#	,-$,5!( 7$	

"&5	 .'-;&,)-	 "&	 )&( (	 &(�	 #	 5#	 %&9�	 .!$)-	 "&	 .#') "#	 .#'#	 $!&%-(	 .'-;&,)-(	 "&5	 A'&#	 "&	

 $%&() 6#, 7$	 "&	 5#	 <!&	 (&	 "&' %7E	 5-(	 /#',-(	 )&7' ,-(	 ( 6!&$	 &$	 ,-$()'!,, 7$�	 #	 /-"-	 "&	

&(. '#5�	,-$	&() /#, -$&(�	.'&, ( -$&(	;	#:!()&(	.#'#	?-')#5&,&'	$!&%#((.'-.!&()#(�	
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�#(	&+.5 ,#, -$&(	, &$)=? ,#(	(-0'&	5-(	?&$7/&$-(	0 -576 ,-(�	"&	#,!&'"-	,-$	�#;'	C3VJ3�	3VSKD33	

) &$&$�	#5	/&$-(�	"-(	?-'/#(	"&	,-$()'! '(&�	

�	 .#') '	 "&	 (!(	 ,#!(#(	 .'7+ /#(�	 5-	 <!&	  /.5 ,#	 ,-$-, / &$)-	 (-0'&	 ,7/-	 -,!''&$	 5-(	

.'-,&(-(	 ;	 ,!A5&(	 (-$	 5-(	 '#(6-(	 0 -576 ,-(	 ,#'#,)&'=() ,-(	 "&	 ,#"#	 &(.&, &�	 ?#/ 5 #	 -	 ,!#5<! &'	

-)'-	6'!.-	)#+-$7/ ,-	C/-'?-5-6=#�	? ( -5-6=#�	,-/.-')#/ &$)-�	'&5#, -$&(	&,-576 ,#(D�	

�	.#') '	"&	(!(	,#!(#(	@5) /#(�	5-	<!&	( 6$ ? ,#	&()!" #'	&5	-' 6&$	;	5#	8 ()-' #	&%-5!) %#	"&	5-(	

'#(6-(	;	5-(	?&$7/&$-(	0 -576 ,-(�	

�#	 $#)!'#5&9#	 "&	 5#	 .' /&'#	 "&	 &()#(	 ?-'/#(	 "&	 &+.5 ,#, 7$	 #)#>&	 #	 5#	 0 -5-6=#	 ?!$, -$#5�	

<!&	 ,-$) &$&	 !$	 6'#$	 $@/&'-	 "&	 " (, .5 $#(	 C/-'?-5-6=#�	 ? ( -5-6=#�	 &/0' -5-6=#�	 6&$*) ,#�	

0 -5-6=#	 /-5&,!5#'�	 0 -5-6=#	 ,&5!5#'�	 &$)'&	 /!,8#(	 -)'#(D�	 �#	 (&6!$"#	 "&	 &()#(	 ?-'/#(	 "&	

&+.5 ,#, 7$	 &(	 5#	 �
�	 )&''&$-	 , &$)=? ,-	 &$	 &5	 <!&	 ,-&+ ()&$	 )&-'=#(	 ;	 /-"&5-(	 , &$)=? ,-(	 <!&	

) &$&$	,-/-	-0:&) %-	&+.5 ,#'	 5-(	?&$7/&$-(	0 -576 ,-(	;	 5-	8#,&$	#	)'#%*(	"&	" %&'(-(	-0:&)-(	

"&	&()!" -�	&$?-<!&(	;	/&)-"-5-6=#(	<!&	(&	8#$	" %&'( ? ,#"-	#	5#	5!9	"&5	"&(#''-55-	"&	5#	, &$, #	

;	5#	)&,$-5-6=#�		


()&	&(<!&/#	0A( ,-�	(&	,-/.5&: 9#	"&0 "-	#	<!&�	#5	/&$-(	#56!$-(	"&	5-(		.'-6'#/#(	"&	

 $%&() 6#, 7$	 "&	 " (, .5 $#(	 ?!$, -$#5&(	 /&$, -$#"#(	 &$	 &5	 .A''#?-	 #$)&' -'�	 )#/0 *$	 8#,&$	

 /.-')#$)&(	 ,-$)' 0!, -$&(	 #	 5#	 ,-/.'&$( 7$	 "&	 ?&$7/&$-(	 &%-5!) %-(�	 �-	 <!&	 #0-$#	 #	 5#(	

.'-.!&()#(	<!&	(&	.'&(&$)#'A$	#	5-	5#'6-	"&	&()#	)&( (�	&$	'&5#, 7$	,-$	'&.'&(&$)#'	#	5#	�
	#	.#') '	

"&	5-(	?&$7/&$-(	<!&	&()!" #	;	5-(	/-"&5-(	<!&	5-(	&+.5 ,#$�		
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�#0&	&$?#) 9#'	<!&	5#	0 -5-6=#	?!$, -$#5�	5#	�
	;	5#(	A'&#(	" (, .5 $#'&(	"&	)'#(5#.&	&$)'&	!$#	

;	-)'#�	5&:-(	"&	(&'	&+,5!;&$)&(�	(-$	$&,&(#' #(	;	,-/.5&/&$)#' #(�	.!&"&$	;	&(	"&(&#05&	<!&	(&	

'&5#, -$&$	 ( ()&/A) ,#/&$)&�	 #!$<!&	 &()-	 $-	 ( &/.'&	 (!,&"&�	 �"&/A(	 "&	 &()#(	 /#$&'#(	 "&	

&+.5 ,#'	5-(	?&$7/&$-(	0 -576 ,-(�	8#;	" (, .5 $#(	<!&	) &$&$	,-/-	-0:&) %-	-'6#$ 9#'�	#6'!.#'	;	

'&5#, -$#'	5#	" %&'( "#"	0 -576 ,#�	&()&	&(	&5	,#(-	"&	5#	)#+-$-/=#�	5#	( ()&/A) ,#	;	5#	&,-5-6=#�	
$	

)-"-(	5-(	,#(-(�	&5	&:&	)&7' ,-	<!&	"#	!$ "#"	#	5#	0 -5-6=#	&()A	?-'/#"-	.-'	&5	( ()&/#	"&	/-"&5-(	

)&7' ,-(	;	/&)-"-576 ,-(	<!&	&+.5 ,#$	5#	&%-5!, 7$	"&	5-	% %-�	

�#	 "-05&	 ,#!(#5 "#"	 "&	 5-(	 '#(6-(	 ;	 5-(	 .'-,&(-(	 0 -576 ,-(	 &$	 )*'/ $-(	 ?!$, -$#5&(	 ;	
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,&$)'#5	&(	5#	#"#.)#, 7$�	
$	&5	A'&#	1	C�&-'=#	� $)*) ,#D�	5-(	?&$7/&$-(	 /.5=, )-(	(-$�	/!)#, 7$�	

#6&$)&(	 &%-5!) %-(	 .-05#, -$#5&(	 " () $)-(	 #	 5#	 (&5&,, 7$	 C"&' %#	 ;	 ?5!:-	 6*$ ,-DE	 8&'&$, #	

6&$*) ,#	 ;	 ?-'/#, 7$	 "&	 $!&%#(	 &(.&, &(�	 
$	 &5	 A'&#	 I	 C�=$)&( (	 &+)&$" "#D�	 5-(	 ?&$7/&$-(	

 /.5 ,#"-(	 C /.5=, )-(	 ;	 &+.5=, )-(	 &$	 &5	 &(<!&/#D	 (-$	 "&(#''-55-�	 8&'&$, #	 &. 6&$*) ,#�	

.5#() , "#"	;�	"&	?-'/#	6&$&'#5�	&%-5!, 7$	/!5) $ %&5�	

�-/-	(&	-0(&'%#	&$	5-(	.A''#?-(	.'&,&"&$)&(	;	,-/-	(&>#5#		�-%&	C&$	� 65 !,, 	;	�`55&'	

1232D�		8#;	/A(	"&	!$#	?-'/#	"&	'&.'&(&$)#'	5#	)&-'=#	&%-5!) %#�	;	&$)'&	&()#(	#5)&'$#) %#(	8#;	

" ?&'&$)&(	%&$)#:#(	;	"&(%&$)#:#(�	�$#	!	-)'#		,-$,&.)!#5 9#, 7$	-	a.'&(&$)#, 7$a	"&	5#	)&-'=#	

&%-5!) %#	 (&	 '&,-/ &$"#	 ,!#$"-	 .'-"!,&	 %&$)#:#(	 #	 !$	 ? $	 .#') ,!5#'	 C�' &(&/&'	 3VZK	 &$�	

� 65! ,, 	;	�`55&'	-.�	, )�D�	�#	"&, ( 7$	"&	!(#'	!$#	!	-)'#	(&	)-/#	,-$	0#(&	&$	5-(	-0:&) %-(	;		5-(	

,-$)&+)-(	"&	 $%&() 6#, 7$	C, &$)=? ,#	-	? 5-(7? ,#D�	� ?&'&$)&(	'&.'&(&$)#, -$&(	"&	5#	)&-'=#	"&	5#	

&%-5!, 7$	.!&"&$	,-$( "&'#'(&	#$A5-6#(	#	5-(	 $()'!/&$)-(	"&	!$#	,#:#	"&	8&''#/ &$)#(	&$	5#	

<!&	$-	)&$"'=#	(&$) "-	#? '/#'	<!&	!$	/#') 55-	&(	/&:-'	<!&	!$#	55#%&	&$	6&$&'#5�	( $-	<!&	&(	

/A(	-	/&$-(	#.'-. #"-	.#'#	5#	)#'&#	,!&() 7$	C�-%&	-.�	, )�D�	


$	&()#	576 ,#�	&5	&(<!&/#	"&	� 65 !,, 	;	�`55&'	#<!=	.'&(&$)#$"-�	&(	!$#	8&''#/ &$)#	@) 5	

.#'#	!0 ,#'	&5	/-"&5-	#	&$(&>#'	&$	5#	.'-.!&()#	" "A,) ,#	"&	&()#	)&( (	C������D	&$	&5	)&''&$-	

"&	 5#	 �
	 #,)!#5�	 � 6! &$"-	 &()&	 &(<!&/#�	 .-"'=#	 #? '/#'(&	 <!&	 &5	 /-"&5-	 #	 &$(&>#'	 &(	 &5	

/-"&5-	 "#'L $ #$-	 )&7' ,#/&$)&	 ( )!#"-�	 5-	 <!&	 ( 6$ ? ,#	 <!&	 &()A	 ,5#'#/&$)&	  "&$) ? ,#"-	

,-/-	 ,&$)'-	 ,-$,&.)!#5	 "&	 5#	 �&-'=#	 � $)*) ,#	 ;	 5#	 F�=$)&( (	 
+)&$" "#G	 .'-.!&()#	 .-'	 5-(	 3J	

0 75-6-(	;	? 57(-?-(	"&	5#	, &$, #	&$	5#	-0'#	,-/. 5#"#	.-'	� 65 !,,, 	;	�`55&'	C-.�	, )DE	<!&	) &$&	

#5,#$,&(	;	5=/ )&(�	&$	&5	(&$) "-	"&	<!&	8#;	/!,8-(	?&$7/&$-(	&%-5!) %-(	<!&	$-	&+.5 ,#	-	<!&	

&+.5 ,#	.#', #5/&$)&�	&()&	&(	&5	,#(-	.-'	&:&/.5-	"&	5#(	?!&$)&(	"&	%#' #, 7$�	<!&	(-$	/A(	<!&	

5#	/!)#, 7$	;	5#	'&,-/0 $#, 7$�		

�$#	 5&,)!'#	 .#') ,!5#'/&$)&	 '&5&%#$)&	 .#'#	 &()#	  $%&() 6#, 7$�	 <!&	 (&	 ,-5 6&	 	 "&	 5#	

'&.'&(&$)#, 7$	"&	� 65 !,, 	;	�`55&'	C1232D�	;	5#	'#97$	.-'	5#	<!&	(&	,-$( "&'#		'&?&'&$)&	)&7' ,-	

"&	&()#	)&( (�	&(	<!&	&5	,&$)'-	"&5	&(<!&/#	'&.'&(&$)#		,-$-, / &$)-(	?!$"#/&$)#5&(	"&	5#	�
	

$&,&(#' -(	.#'#	,-/.'&$"&'	&5	'&()-	"&	5-(	)&''&$-(	<!&	5#	?-'/#$	;	.#'#	-' &$)#'	5#	(&5&,, 7$	
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�5 65 !,, 	C122VD	(&>#5#	<!&		&5	$@,5&-	#	.#') '	"&5	,!#5	(&	&+.#$"&	5#	�
	&(	&5	"#'L $ (/-	

-' 6 $#5�	 5-	<!&	'&(.#5"#	 5#	"&, ( 7$	"&	&$(&>#'	;	#.'&$"&'	&5	������	&$	 5#	&"!,#, 7$	0A( ,#�	

�#0&	.-$&'	"&	'&5 &%&	<!&	5#	 $( ()&$, #�	.-'	.#')&	"&	5#	<!&	(!(,' 0&�	"&	8#,&'	&+.5=, )-	<!&	&5	

/-"&5-	#	&$(&>#'	) &$&	,-/-	,&$)'-	,-$,&.)!#5	5#	"!.5#	%#' #, 7$Q(&5&,, 7$	$#)!'#5�	(&	"&0&	#	

<!&	 &$	 &5	 F"#'L $ (/-	 -' 6 $#5G	 ^,-/-	 5-	 "&$-/ $#	 &()&	 #!)-'_	 #/0-(	 ,-$,&.)-(	 ) &$&$	 5#	

/ (/#	:&'#'<!=#�	,-/-	.!&"&	%&'(&	,5#'#/&$)&	$-	(75-	&$	5#	'&.'&(&$)#, 7$	"&	&()-(	#!)-'&(�	

)#/0 *$	&$	&5	$@/&'-	"&	/&$, -$&(	;	&+)&$( 7$	"&	&()-(	"-(	,-$,&.)-(	&$	F
5	-' 6&$	"&	 5#(	

&(.&, &(G	 �#'L $	 ^3Z4V_D�	 �-	 -0()#$)&�	 ( 	 0 &$	 &$	 5-(	 .-()!5#"-(	 ,&$)'#5&(	 "&	 5#	 �=$)&( (	


%-5!) %#	 -	 �&-'=#	 � $)*) ,#	 C'&.'&(&$)#"#	 &$	 5#	 (&6!$"#	 &5 .(&	 "&5	 &(<!&/#D	 &(	 &% "&$)&	 5#	

'&5&%#$, #	"&	5#	%#' #, 7$�	&5	/-"&5-	)'#(, &$"&	&$	5-(	)&+)-(�	&$	5-(	,-$)&$ "-(	;	&$	&5	" (,!'(-	

, &$)=? ,-	;	&5	"&	" %!56#, 7$	(75-	,-/-	/-"&5-	"&	&%-5!, 7$	.-'	(&5&,, 7$	$#)!'#5�	-0(&'%#, 7$	

<!&	 )-/7	 /#;-'	 '&5&%#$, #	 &$	 &5	 "&(#''-55-	 "&	 &()#	 )&( (�	 ,-/-	 (&	 &+.5 ,#'A	 &$	 &5	 ( 6! &$)&	

 $, (-�	 "&0 "-	 #	 <!&	 (&	 .'-.-$&	 <!&	 5-(	 ?&$7/&$-(	 (&#$	 &5	 ,&$)'-	 "&	 '&?&'&$, #	 .#'#	

'&.'&(&$)#'	#	5#	�
	;	5#	%#' #, 7$	) &$&	&$	&(&	&(<!&/#	!$	.&(-	?!$"#/&$)#5�	#5	.#'&,&'	/#;-'	

<!&	-)'-(	?&$7/&$-(	&%-5!) %-(�	5-(	,!#5&(�	? $#5/&$)&�	(75-	.!&"&$	&+.5 ,#'(&	&$	'&5#, 7$	,-$	

5#	%#' #, 7$�	&$)'&	&55-(�	5#	(&5&,, 7$	$#)!'#5�	
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/-"&5-(G�	#	5#	<!&	(&	#"(,' 0&	�-$9A5&9	�#55 	C1233D	&$	&5	,-$)&+)-	"&	5#	" "A,) ,#�	0#(#"-	&$	

�8-/.(-$	 C3VZVD�	 <! &$	 (-() &$&	 <!&	 $-	 .#'&,&	 &+ () '	 !$#	 F)&-'=#	 &%-5!) %#G	 !$ ? ,#"#	 ( $-	

!$#	?#/ 5 #	"&	)&-'=#(	;	.-'	)#$)-�	"&	/-"&5-(	 $)&'#,)!#$)&(�	
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()-�	&+.5 ,#	�-$9A5&9	�#55 �	$-	( 6$ ? ,#	<!&	$-	&+ ()#	 5#	F)&-'=#	&%-5!) %#G	;	#,5#'#	&()&	

.!$)-	"&("&	5#	,-$,&., 7$	(&/A$) ,#3J	"&	5#(	)&-'=#(	, &$)=? ,#(�	(&6@$	5#	,!#5�	&$	.#5#0'#(	"&	

�=&9	 ;	 �-5 $&(	 C3VVVD	 #5#(	 )&-'=#(	 (&	  "&$) ? ,#$	 /&)#)&7' ,#/&$)&	 ,-/-	 ,-$:!$)-(	 "&	

/-"&5-(G�

$	&()#	.&'(.&,) %#�	5-(	/-"&5-(	(-$	&$) "#"&(	#0()'#,)#(	"&? $ "#(	.-'	5-(	#(.&,)-(	

"&5	/!$"-	<!&	'&.'&(&$)#$	;	5#	?-'/#	&$	<!&	5-	8#,&$	C�' 9#	;	�"@' 9	�'#%-	1233D�	

�#	#,) % "#"	, &$)=? ,#�	(&6@$	5#(	% ( -$&(	&. ()&/-576 ,#(	/A(	/-"&'$#(	;	.-)&$)&(�	,-$( ()&	/A(	
0 &$	&$	,-$()'! '	/-"&5-(	(-0'&	&5	/!$"-�	&(	"&, '�	&$	&5#0-'#'	/-"-(	)&7' ,-(	"&	'&.'&(&$)#'	&	
 $)&'.'&)#'	5#	'&#5 "#"	?=( ,#	-	,!5)!'#5	,-$	&5	? $	"&	,-/.'&$"&'5#�	,-$)'-5#'5#	;	)'#$(?-'/#'5#�	�(=�	
5-(	/-"&5-(	<!&	(&	,-$()'!;&$	$-	(-$	%&'"#"&(	 $/!)#05&(	( $-	?-'/#(	"&	%&'	5#	'&#5 "#"	<!&	%#$	
,#/0 #$"-	(&6@$	5#(	&% "&$, #(	" (.-$ 05&(	;	(&6@$	5#(	)&-'=#(	&	 $)&'&(&(	"&	5-(	, &$)=? ,-(	;�	/A(	
&$	6&$&'#5�	"&	5#	(-, &"#"	)-"#	&$	5#	<!&	5#	, &$, #	(&	"&(#''-55#�	� $	&/0#'6-�	&()#(	?-'/#(	"&	%&'	
&5	/!$"-�	.'-% ( -$#5&(�	,#'6#"#(	"&	 $%&$) %#	;	,!5)!'#5/&$)&	( )!#"#(�	$-	(-$	#'0 )'#' #(�	(!'6&$	
"&	!$#	 $)&'#,, 7$	/!;	#? $#"#	,-$	5#(	-0(&'%#, -$&(	;	,-$	5-(	'&(!5)#"-(	"&	5#	&+.&' /&$)#, 7$	;	
"&	-)'#(	 $)&'%&$, -$&(	(-0'&	5-(	?&$7/&$-(	C�-$9A5&9	�#55 	;	�"@' 9	�'#%-	123K�	3V+�
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$	&()#	.&'(.&,) %#�	5-(	/-"&5-(	(-$	5#(	&$) "#"&(	/A(	'&5&%#$)&(	&$	5#	"&? $ , 7$	"&	!$#	

)&-'=#	;	5#	)&-'=#	"&0&	(&'	,#.#9	"&	.-( 0 5 )#'	5#	 $)&'#,, 7$	&$)'&	5-(	/-"&5-(	<!&	5#	?-'/#$�	


()&	 @5) /-	 '#(6-	 "&	 5#(	 )&-'=#(	 , &$)=? ,#(	 (&	 '&)-/#'A	 &$	 &5	 ( 6! &$)&	  $, (-	 .#'#	 &+.5-'#'	 ;	

)'#)#'	 "&	 '&(.-$"&'	 <!*	 &(	 &(&	 F#56-G	 	 <!&	 .-( 0 5 )#	 5#	  $)&'#,, 7$	 &$)'&	 5-(	 /-"&5-(	 <!&	

?-'/#$	F5#	)&-'=#	&%-5!) %#G�	


$)'&	5#(	(!0Q)&-'=#(	<!&	,-/.-$&$	5#	)&-'=#	&%-5!) %#	�8-/.(-$	 $,5!;&	5#	)&-'=#	"&	5#	
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.'&, (-	(&>#5#'	<!&	&(	!$	,#/.-	&+)&$(-	;	?&,!$"-	"&	 $%&() 6#, 7$	<!&	#0#',#	"&("&	&5	$ %&5	

/-5&,!5#'	 8#()#	 &5	 &,-576 ,-�	 ,-$	 &$?-<!&(�	 -0:&)-(	 ;	 /&)-"-5-6=#(	 "&	 &()!" -	 <!&	 (&	 8#$	

" %&'( ? ,#"-	#	5#	5!9	"&5	"&(#''-55-	"&	5#	, &$, #	;	5#	)&,$-5-6=#�	�	<!&	&$	&()&	)&''&$-	, &$)=? ,-�	

,-&+ ()&$	 F?#/ 5 #(G	 -	 F,-$:!$)-(	 "&	 /-"&5-(G	 C,?�	 �5-;"	 3VVKE	 �8-/.(-$	 3VZV�	 , )#"-(	 &$	

�-56!&'#	;	�-$9A5&9	�#55 	1231D�	�'&, (#'	<!*	?&$7/&$-(	&+.5 ,#	,#"#	!$-	"&	&55-(	&(	,'!, #5	&$	

5#	" "A,) ,#	;	&$	5#	&. ()&/-5-6=#	"&	5#	, &$, #�	


$	&5	A/0 )-	&(,-5#'	&(	$&,&(#' -	'&(#5)#'	<!&	&$	5#	�
	8#;	,-$)'-%&'( #(�	,-/-	&$	)-"#	

" (, .5 $#	, &$)=? ,#	;�	<!&	*()#(�	6 '#$	&$	 )-'$-	#	 ,7/-	;	.-'	<!*	(!,&"&	 5#	&%-5!, 7$�	$-	 (&	

" (,!)&	( 	(&	.'-"!,&	-	$-E	;	&$?#) 9#'	<!&	5#(	.-5*/ ,#(	(-$	( 6$-	"&	% )#5 "#"	"&	5#(	, &$, #(�	
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" (, .5 $#(�	 )&-'=#(�	 /-"&5-(	 ;	 ,-$,&.)-(	 #(-, #"-(�	 �-(	 &(<!&/#(	 <!&	 (&	 .'&(&$)#'-$	 &$	 	 5-(	

 $, (-(	 #$)&' -'&(	 	 ( '% &'-$	 "&	 '&?&'&$)&(	 .#'#	 -' &$)#'	 "&, ( -$&(	 " "A,) ,#(�	 �	 5#	 %&9�	 5#	

 $<! &)!"	,-$()#$)&	?!&	 "&$) ? ,#'	#,!&'"-(	"&	5#	,-/!$ "#"	, &$)=? ,#	<!&	)!% &(&$	)#5	,-$(&$(-	

,-/-	&5	8&,8-	/ (/-	"&	5#	&%-5!, 7$�	;#	<!&	&5	.&(-	"&	&()&		,' )&' -	&. ()&/-576 ,-	&(	,&$)'#5	

.#'#	 5#	 (&5&,, 7$	 "&	 ,-$-, / &$)-(	 &%-5!) %-(	 ?!$"#/&$)#5&(	 .#'#	 &"!,#, 7$	 0A( ,#�	

&(.&,=? ,#/&$)&	 (&,!$"#' #�	 �&	 0!(,7	 &(&	 F#56-G	 "&	 5#(	 )&-'=#(	 , &$)=? ,#(	 <!&	 .-( 0 5 )#	 5#	

 $)&'#,, 7$	 &$)'&	 /-"&5-(�	 &$	 -)'#(	 .#5#0'#(	 <!*	 &(	 5-	 <!&	 8#,&	 <!&	 &(&	 ,-$:!$)-	 " (, .5 $#'	

?!$, -$&	,-/-	!$	)-"-	-'6#$ 9#"-�	�#, #	&5	? $#5	"&	5#	 $%&() 6#, 7$�	(&	?-'/7	5#	 /#6&$	"&	5#	�
	

,-/-	 !$	 ( ()&/#	 ,-$,&.)!#5�	 <!&	 (&	 .'&(&$)#	 "&	 /#$&'#	 .'&5 / $#'	 .#'#	 (!	 %#5-'#, 7$	 ;	

" (,!( 7$	&$	&()&	 $, (-�		

�#	%&$)#:#	" "A,) ,#	"&	5-(	&$!$, #"-(	<!&	(&	.'&(&$)#$	&$	&()&	 $, (-	&(	<!&�	"&0 "-	#	(!	

( /.5 , "#"�	.&'/ )&$	.#') '	"&	,-$-, / &$)-(	&$	&5	<!&	" ?=, 5/&$)&	8#0'=#	"&(#,!&'"-(	&$	5#	

,-/!$ "#"	, &$)=? ,#	;	&()&	&(�	#5	.#'&,&'�	!$	0!&$	.!$)-	"&	.#') "#	.#'#	"&? $ '	,-$)&$ "-(	&$	

,#"#	 6'#"-	 &(,-5#'	 ;	 " (,!) '	 (-0'&	 )-"-	 5-	 "&/A(	 C" (&$(-(�	 .-5*/ ,#(�	 "&0#)&(D	 &$	 5-(	

&(.#, -(	;	,-$	5-(	 $)&'5-,!)-'&(	.&') $&$)&(�	&$)'&	5-(	,!#5&(�	"&("&	5!&6-�	&()A$	5-(	.'-?&(-'&(	

;	6'#"!#5/&$)&	5-(	#5!/$-(�	


$	 &()&	  $, (-�	 (&	 .'&(&$)#$	 .'&, ( -$&(	 (-0'&	 5#	 �
	 ,-/-	 ( ()&/#	 " (, .5 $#'	 ,-$	

 $)&$, 7$	" "A,) ,#	<!&	-' &$)#'-$	&()#	)&( (	;	<!&�	#	5#	%&9�	(&	'-0!()&, &'-$	&$	&5	)'#$(,!'(-	

"&	 5#	  $%&() 6#, 7$�	 #	 5#	 5!9	 "&	 5#	 " (,!( 7$	 ,-$	 " %&'(-(	 &(.&, #5 ()#(	 ;	 "&	 5-(	 '&(!5)#"-(	

-0)&$ "-(�	 0#:-	 5#	 .'&/ (#	 "&	 <!&	 .#'#	 &$(&>#'	 ;	 #.'&$"&'	 �
�	 &(	 $&,&(#' -	 )&$&'	 !$#	

,#')-6'#?=#	"&5	)&''&$-	" (, .5 $#'	<!&	.&'/ )#	!0 ,#'	&5	/-"&5-		#	&$(&>#'�	(!(	#5,#$,&(�	5=/ )&(	

;	'&5#, -$&(	,-$	-)'-(	/-"&5-(	"&5	( ()&/#	&. ()*/ ,-	.#'#	������'	,-$	-' &$)#, 7$	;	&% )#'�	

&$	5-	.-( 05&�	�������	��	

�-/-	;#	(&	8#	(&>#5#"-�	&$	5#	�
�	8#;	!$#	 /.-')#$)&	.5!'#5 "#"	)&7' ,#	;	/&)-"-576 ,#	

.#'#	&+.5 ,#'	" %&'(-(	?&$7/&$-(	 $%-5!,'#"-(	&$	5#	)'#(?-'/#, 7$	"&	5#(	&(.&, &(	&$	&5	) &/.-	

#	 .#') '	 "&	 #$,&()'-(	 ,-/!$&(�	 ;	 (&	 !(#$	 8&''#/ &$)#(	 <!&	 %#$	 "&("&	 5#	 /-"&5 9#, 7$	

/#)&/A) ,#�	 &5	 )'#0#:-	 "&	 ,#/.-�	 "&	 5#0-'#)-' -	 -	 5#	 0 - $?-'/A) ,#�	 8#()#	 5#(	 '&?5&+ -$&(	

? 5-(7? ,#(�	
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�#'#	&+.5 ,#'	 5-(	.-'<!*(	"&	5-(	'#(6-(	 $" % "!#5&(�	.-05#, -$#5&(�	"&	5#(	&(.&, &(	;	 	 5#(	

'&5#, -$&(	&,-576 ,#(	&(	$&,&(#' -	#,!" '	#	&+.5 ,#, -$&(	&%-5!) %#(E	.#'#	,-/.'&$"&'	5-	% %-	&(	

 $&5!" 05&	&$)&$"&'	(!	8 ()-' #	;	.#'&$)&(,-�	�	.#'#	-?'&,&'	&()#(	&+.5 ,#, -$&(�	(&	,!&$)#	,-$	

" %&'(#(	 " (, .5 $#(	 &(.&, #5 9#"#(	 &$	 .'-,&(-(	 &%-5!) %-(�	 ,-/-	 .!&"&	 -0(&'%#'(&	 &$	 &5	

&(<!&/#	"&	�!)!;/#	C� 6!'#	3D�	

�#	�
	.!&"&	,-$,&0 '(&	,-/-	!$	( ()&/#	" (, .5 $#'	H&$)&$" "-	( ()&/#	&$	(!	( 6$ ? ,#"-	

,5A( ,-	C�&')#5#$??;	3VJZD	.-'<!&	(-$	!$ "#"&(	"&	,-$-, / &$)-	'&,=.'-,#/&$)&	'&5#, -$#"#(	

<!&	,-/.#')&$	&5	-0:&) %-	,-/@$	"&	&+.5 ,#'	5-(	?&$7/&$-(	#	)'#%*(	"&	5-(	,!#5&(	5#(	&(.&, &(	

,#/0 #$�	(&	" %&'( ? ,#$�	(&	#"#.)#$	#5		/&" -	&$	<!&	% %&$	;	(&	&+) $6!&$	#	)'#%*(	"&5	) &/.-�	

;	5#(	8 ()-' #(	"&	*()-(�	

�#(	" (, .5 $#(	<!&	?-'/#$	5#	�
�	(-$	!$	)-"-	-'6#$ 9#"-�	,-/.5&:-�	#0 &')-�	,!;-(	5=/ )&(	

-	 ?'-$)&'#(	 #"/ )&$	 , &')#	 #'0 )'#' &"#"	 ;	 .!&"&$	 )'#(5#.#'(&�	 �#/0 -(	 &$	 #56!$#	 "&	 5#(	

!$ "#"&(	"&	&(&	( ()&/#	) &$&	#5)#(	.'-0#0 5 "#"&(	"&	,#!(#'	,#/0 -(	;	#:!()&(	&$	5#(	-)'#(E	5#	

,-/.'&$( 7$	 "&5	 ( ()&/#	 (&	 "#	 (75-	 ,!#$"-	 (&	 &()!" #$	 65-0#5/&$)&�	  $%-5!,'#$"-	 )-"#(	 5#(	

 $)&'"&.&$"&$, #(	"&	(!(	.#')&(�	

� 	(&	#,&.)#	<!&	5#	�
	&(	!$	( ()&/#	)&7' ,-�	,#0&	.'&6!$)#'(&	,!A5	&(	5#	 $?-'/#, 7$�	&5	

,-$-, / &$)-	0#(&	<!&	"#	,-$? 6!'#, 7$	;	-'"&$	#	" ,8-	( ()&/#�	.'&6!$)#	<!&	(&	&+.5-'#	&$	

&()#	)&( (	#	.#') '	"&	,' )&' -(	&. ()&/-576 ,-(�	,-$	 $)&$, 7$	" "A,) ,#�		

�#	8 ()-' #	;	5#	&. ()&/-5-6=#	"&	5#	�
	/!&()'#$	<!&	(&	,!&$)#	,-$	,-$-, / &$)-	(-0'&	5#	

&%-5!, 7$	0 -576 ,#	<!&	&()A	%#5 "#"-	;	<!&"#	?!&'#	"&	"!"#(	'#9-$#05&(�	�(=�	(&	#,&.)#	<!&�	

�� �#(	 .-05#, -$&(�	 5#(	 &(.&, &(	 ;	 )-"-(	 "&/A(	 6'!.-(	 )#+-$7/ ,-(	 &$	 <!&	 5-(	 0 75-6-(	

,5#( ? ,#$	 #	 5-(	 ( ()&/#(	 % %-(�	 &%-5!, -$#$�	 &()-	 ( 6$ ? ,#	 <!&	 #	 )'#%*(	 "&5	 ) &/.-	

,#/0 #'-$	#	.#') '	"&	(!(	#$)&.#(#"-(�	#	5#	%&9	<!&	,-$(&'%#$	 $?-'/#, 7$	"&	*()-(�	;	

( 6!&$	,#/0 #$"-�	

�� �-"#	&(.&, &	.'-% &$&	"&	!$#	.-05#, 7$	C.#') ,!5#'/&$)&	!$	"&/-D	"&	-)'#	&(.&, &�	
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�� �#"#	 (&'	 % %-	 ) &$&	 ,#'#,)&'=() ,#(	 8&'&"#"#(	 "&	 (!(	 .'-6&$ )-'&(	 ;�	 #	 5#	 %&9�	 ) &$&	

.#') ,!5#' "#"&(	<!&	5-	8#,&$	@$ ,-�	

�� �#(	" ?&'&$, #(	&$)'&	5-(	(&'&(	% %-(	(&	"&0&$	#	" %&'(#(	,#!(#(	<!&	.!&"&$	&+.5 ,#'(&	#	

)'#%*(	"&	/-"&5-(	, &$)=? ,-(�	

�� �#;	" ?&'&$, #(	;	,-$(&'%#, 7$	"&	 $?-'/#, 7$	&$	)-"#(	5#(	&$) "#"&(	"&	5-	% %-�	)#$)-	

&$	 &5	 -'"&$	 6&$&#576 ,-	 C6&$-/#�	 ,'-/-(-/#(�	 &. 6&$-/#�	  $" % "!-(�	 "&/-(�	

&(.&, &(�	 )#+-$&(	 /-$-? 5*) ,-(D	 ,-/-	 &,-576 ,-	 C.'-)&=$#(�	 ,*5!5#(�	 -'6#$ (/-(�	

.-05#, -$&(�	 ,-/!$ "#"&(	 ;	 0 -)#D�u�	 !$	 $ %&5	 ,-$) &$&	 #5	 -)'-	 ;�	 #	 5#	 %&9�	 ) &$&	

.'-. &"#"&(	&/&'6&$)&(�		

�� 
$	 )-"-(	 5-(	 $ %&5&(	 "&	 -'6#$ 9#, 7$	 "&	 5-	 % %-�	 5#(	 " ?&'&$, #(	 &+ ()&$)&(�	 5#(	 <!&	 %#$	

(!'6 &$"-	 ;	 5-(	 '#(6-(	 ,-/!$&(	 8&'&"#"-(	 "&	 5-(	 .'-6&$ )-'&(	  $)&'#,, -$#$	 ,-$	 &5	

#/0 &$)&	0 7) ,-	;	#0 7) ,-�	

�� 
$	 &5	 &(.#, -	 ;	 &$	 &5	 ) &/.-�	 )-"#(	 5#(	 &$) "#"&(	 &$	 <!&	 (&	 -'6#$ 9#	 5-	 % %-�	 &$	

 $)&'#,, 7$	" $A/ ,#	&	8 ()7' ,#	,-$	&5	#/0 &$)&	;	,-$	" %&'(-(	 ?&$7/&$-(	&%-5!) %-(	

-' 6 $#$	"-(	'&(!5)#"-(	#$)#67$ ,-(	<!&	(&	8#$	.'&(&$)#"-	&$	5#	8 ()-' #	"&	5#	% "#	&$	

�#	 � &''#	 ,#( 	 ,-$	 5#	 / (/#	 ?'&,!&$, #�	 5#	 " %&'( ? ,#, 7$	 "&	 5-	 % %-	 ;	 5#	 &+) $, 7$	 "&	

&(.&, &(	;	-)'-(	6'!.-(	)#+-$7/ ,-(�	

�� �#	#"#.)#, 7$	#5	/&" -	&(	!$#	,#'#,)&'=() ,#	&(.#, -	)&/.-'#5	&(&$, #5	"&	5#(	&(.&, &(�	

�� �#"#	 $" % "!-	;	,#"#	6'!.-	"&	 $" % "!-(	(-$	.-')#"-'&(	"&	'#(6-(	#"#.)#) %-(	;	-)'-(	

<!&	$-	5-	(-$�	

�-'	(!.!&()-	( &/.'&	&(	.-( 05&	 $,-'.-'#'	/A(	 $, (-(	#	&()&	5 ()#"-�	$-	-0()#$)&�	.#'#	

5-(	? $&(	"&	&()#	 $%&() 6#, 7$�	8#()#	#8=	(&	,-$( "&'7	&$	5#	!$ "#"	" "A,) ,#	&$	)#$)-	(&	)'#)#	"&	

&"!,#, 7$	(&,!$"#' #�	
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$	 &()#	 )&( (	 (&	 #(!/&	 <!&	 &5	 ,-$-, / &$)-	 ( $)*) ,#/&$)&	 .'&(&$)#"-	 &$	 &5	 5 ()#"-	

#$)&' -'�	,-$? 6!'#	;	"#	-'"&$	#5	( ()&/#	" (, .5 $#'	,-$-, "-	,-/-	�
E	;	&(�	&$	,-$(&,!&$, #�	

,-$-, / &$)-	?!$"#/&$)#5	.#'#	5#	#5?#0&) 9#, 7$	, &$)=? ,#	"&	)-"-	, !"#"#$-�	
5	'&)-	"&	"&? $ '	

5-	 ?!$"#/&$)#5	 .#'#	 ,#"#	 6'#"-	 &(,-5#'�	 .!&"&	 -' &$)#'(&	 ,-$	 &()&	 '&?&'&$)&	 " (, .5 $#'	 ;	

8#,&'5-	" #5-6#'	,-$	'&?&'&$)&(	(-, #5&(	C��*������
�	������
��
����������	&$	.#5#0'#(	"&	�()-5? 	

1223D12�	 �	 5#	 %&9�	 &(	 '&5&%#$)&	 ,-$( "&'#'	 ;	 -'6#$ 9#'	 5-(	 '&(!5)#"-(	 "&	 5#	  $%&() 6#, 7$	 &$	

" "A,) ,#	 "&	 �
	 .#'#	 6&$&'#'	 .'-.!&()#(	 <!&	 #!/&$)&$	 5#(	 .'-0#0 5 "#"&(	 "&	 55&6#'	 #	 0!&$		

.!&')-	 &$	 5#	 #'"!#	 ;	 "&(#? #$)&	 )#'&#	 "&	 &$(&>#'�	 #.'&$"&'	 �
	 ;	 ?-'/#'	 .'-?&(-'&(	 <!&	 5-	

8#6#$	.-( 05&�	


5	 .' $, . -	 " "A,) ,-	 &$	 '&5#, 7$	 ,-$	 5#	 �
	 ,-/-	 ( ()&/#	 " (, .5 $#'	 ;	 5#	 &%-5!, 7$	

0 -576 ,#	,-/-	&5	-0:&)-	"&	&()!" -	"&	" ,8-	( ()&/#	, &$)=? ,-	&(	" () $6! '	,5#'#/&$)&	#/0-(�	

!0 ,#'	;	" /&$( -$#'	&5	/-"&5-	#	&$(&>#'	"&$)'-	"&	!$	,#/.-	&+)&$(-	"&	,-$-, / &$)-	,-$	

-0:&) %-(	#? $&(	;	/&)-"-5-6=#(	" %&'(#(�	
()&	.' $, . -	/#',#	&5	 $ , -	"&	5#	(&,!&$, #	" "A,) ,#	

" ' 6 "#	#	5-(	#5!/$-(�	&5	.'-,&(-	"&	?-'/#, 7$	"-,&$)&�	&(	.!$)-	"&	.#') "#	"&	5-(	,-$)&$ "-(	

;	 	 5-(	 '&,!'(-(	 <!&	 5-(	 '&(.#5"#$	 &$	 5#	 .'-.!&()#	 " (&>#"#	 ;	 .!&()#	 #	 .'!&0#	 &$	 &()#	

 $%&() 6#, 7$�	


$	&5	 ( 6! &$)&	&(<!&/#	 C��"���=D�	 (&	 ( $)&) 9#$	 5#	.5#)#?-'/#	&. ()&/-576 ,#	"&	 5#	<!&	

"&(.&67	&()#	)&( (		CF�@,5&-	"!'-G	"&	�! 9	;	�;#5#	122VDE	5#	,-/.#'#, 7$	&$)'&	&(&	'&?&'&$)&	;	

5#	'&.'&(&$)#, 7$	&(<!&/A) ,#	"&	,-$,&.)-(	,5#%&(	"&5	"#'L $ (/-	.'-.!&()#	.-'	� 65 !,, 	#$"	

�`55&'	 C1232DE	 ;	 5#	 .5#)#?-'/#	 "&	 #'' 0-�	 .'-.!&()#	 " "A,) ,#	 "&	 &()#	  $%&() 6#, 7$	 CF�#	

!'" /0'&	;	5#	)'#/#	.#'#	&$)'&)&:&'	.&$(#/ &$)-	&%-5!) %-GD�	
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“Núcleo  duro” 

(Ruiz  y  Ayala  1999)  

 

Representación 
esquemática  de  

conceptos  c laves  de  
la  teor ía  evolut iva  

(P ig l iucc i  y  Mül ler  
2010)  

 

Conocimientos  fundamentales  para  
educación secundaria.   

Espira l  d idáct ica  

(A lvarez  y  Ruiz  2015)  

 
Selección natural: 

�� Capacidad creadora 
�� Carácter no 

relacionado con el 
azar 

�� Proceso acumulativo, 
oportunista y sin 
dirección prefijada 

Selección sexual 
Adaptación 
Azar 

 

Conceptos c lave del  
darwinismo 

Variación 
Herencia 
Selección natural 

 

 

La  Síntesis  Moderna 

Mutación genética 
Herencia mendeliana 
Genética de poblaciones 
Contingencia 
Especiación y tendencias 

 

 

La  s íntesis  extendida 

Teoría evo-devo 
Plasticidad y alojamiento 
Construcción de nicho 
Herencia epigenética 
Teoría replicador 
Evolucionabilidad 
Selección multinivel 
Evolución genómica 

  

Hechos,  premisas,  pr incipios  y  ev idencias  
evolut ivas:  la  urdimbre 

Variación 

Interacciones y ambiente 

Herencia 

Ancestro común y evidencias 

Carácter histórico de las explicaciones evolutivas 

Evolución biológica y biología evolutiva 

Evolución 

 

Otros  conceptos 
centrales  

Variación 
Lucha por la existencia 
Divergencia de carácter 
Especiación  
Extinción 
Progreso (rechazo explícito a la 
existencia de “tendencias al 
progreso”). 

 

Fenómenos y  conceptos evolut ivos  c lave:  la  
t rama 

�� Fenómenos de los que pretende dar cuenta el modelo 
de evolución por variación y selección natural: 

�� Adaptación 
�� Diversidad biológica 

�� Conceptos evolutivos nodales 
�� Población 
�� Selección natural 
�� Mutación 
�� Especie/especiación 
�� Extinción 
�� Azar 
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) &$&	 (&$) "-	 &$	 &5	 ,-/.5&:-	 ( ()&/#	 "&5	 <!&	 ?-'/#	 .#')&�	 5#	 ?-'/#	 ,-/@$	 "&	 .&$(#'	 5#	

&%-5!, 7$	F&$	 )*'/ $-(	"&5	 ,#/0 -	&$	 5#(	 ?'&,!&$, #(	"&	!$-	-	/A(	6&$&(	# (5#"-(�	"&0&	(&'	

,!&() -$#"#�	 �-'	 &:&/.5-�	 )#5	 %&9	 (&#	 /A(	 #"&,!#"-	 ,&$)'#'(&	 &$	 5#	 ?'&,!&$, #	 "&	 '&"&(	 "&	

 $)&'#,, -$&(	#5)&'$#) %#(	&$	%&9	"&	5#	?'&,!&$, #	"&	6&$&(	.#') ,!5#'&(G	C-.�	, )��	.�	1VQI2D�	

�#	&. 6&$*) ,#	&(	!$	,#/.-	"&	&()!" -�	)#$)-	"&	.'-,#' -)#(	,-/-	"&	&!,#' -)#(�	F(-0'&	

.'-,&(-(	"&	"&(#''-55-	<!&	,-$"!,&$	#	,#/0 -(	#!)-(!()&$)#05&(14	&$	5#(	#,) % "#"&(	6*$ ,#(	;	

5-(	 &()#"-(	 "&5	 -'6#$ (/-�	 <!&	 .&'( ()&$	 &$	 #!(&$, #	 "&5	  /.!)	 "&	 "&(#''-55-	 <!&	 5-(	  $"!:-	

-' 6 $#5/&$)&G	C-.�	, )��	.�33D�	


$	 .#5#0'#(	 "&	 5#	 .'-?&(-'#	 �#+ $&	 �#$"&5#�	 " '&,)-'#	 "&5	 $() )!)-	 "&	 
. 6&$*) ,#	 "&	 �!'M5;�	
F�-"-(	5-(	)&: "-(	;	7'6#$-(	&()A$	,-$() )! "-(	"&	,*5!5#(	;	,#( 	)-"-(	5-(	) .-(	"&	,*5!5#	&$	$!&()'-	
,!&'.-	) &$&$	&5	/ (/-	����	�-	<!&	8#,&	" () $)#(	#	5#(	,*5!5#(	"&5	8=6#"-�	&5	.!5/7$�	&5	' >-$�	5#	
. &5�	5#	(#$6'&	-	&5	,&'&0'-	$-	&(	<!&	)&$6#$	" () $)-(	6&$&(	$ 	" () $)-	����	
$	.#5#0'#(	(&$, 55#(�	
.-"&/-(	.&$(#'	<!&	 5-(	6&$&(	&()A$	F&$,&$" "-(G	-	F#.#6#"-(G�	#,) %-(	,!#$"-	.#') , .#$	&$	 5#	
.'-"!,, 7$	 "&	 #56-�	 -	  $#,) %-(�	 ,!#$"-	 $-	 .'-"!,&$	 $#"#�	 �-"-	 &5	 6&$-/#	 C5-(	 6&$&(	 "&	 !$#	
,*5!5#D	.!&"&$	^(&/&:#'(&_	#	!$	6'#$	)#05&'-	&$	&5	<!&	5-(	<!&	5-(	6&$&(	&$,&$" "-(	) &$&$	!$#	5!9	
'-:#	 ;	 5-(	 6&$&(	 #.#6#"-(	 !$#	 %&'"&�	 � 	 ,-/.#'#/-(	 &5	 )#05&'-	 "&	 " () $)-(	 ) .-(	 "&	 ,*5!5#(�	
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%&'&/-(	<!&	 5-(	.#)'-$&(	"&	 5!,&(	 '-:#(	;	%&'"&(	 (-$	" () $)-(�	�#"#	!$#	 ) &$&	!$#	,-/0 $#, 7$	
" () $)#	"&	6&$&(	&$,&$" "-(�		

�-(	 $)&''!.)-'&(	"&	5#(	,*5!5#(	(&	&$, &$"&$	;	#.#6#$	&$	, &')-(	/-/&$)-(	,5#%&(	"&5	"&(#''-55-�	
#	/&" "#	<!&	(&	?-'/#$	5-(	)&: "-(	;	5-(	7'6#$-(�	�$#	%&9	,-$(-5 "#"-�	0!&$#	.#')&	"&5	.#)'7$	"&	
5!,&(	'-:#(	;	%&'"&(�	<!&"#	? :#"-	;	&(&	/ (/-	.#)'7$	&(	8&'&"#"-	#	5#(	,*5!5#(	8 :#(�	�-'	5-	)#$)-�	
5-(	 " () $)-(	 ) .-(	 "&	 ,*5!5#(	 .'-,'&#$	 #	 (!	  /#6&$	 ;	 (&/&:#$9#�	 5#(	 ,*5!5#(	 &. "*'/ ,#(	 $-	
.'-"!,&$	 ,*5!5#(	 '&$#5&(�	 ( $-	 ,*5!5#(	 &. "*'/ ,#(E	 5#(	 ,*5!5#(	 8&.A) ,#(	 .'-"!,&$	 ,*5!5#(	
8&.A) ,#(�	;	5#(	'&$#5&(�	'&$#5&(�	�-"&/-(	55#/#'	#	&()-(	( ()&/#(	,&5!5#'&(�	,-$	5#	"&$-/ $#, 7$	
b��
b�	#0'&% #)!'#	"&	( ()&/#	"&	8&'&$, #	&. 6&$*) ,#�	C-.�	, )��	.�	3J3Q3J1D�	

�#	 ,-$)'-%&'( #	 $-	 &()A	 &$	 '&,-$-,&'	 5#	  /.-')#$, #	 "&	 5-(	 ��
	 &$	 5#	 &%-5!, 7$	 "&	 5-(	

-'6#$ (/-(	&$	&5	<!&	5&	/#$)&$ / &$)-	#	5#'6-	.5#9-	"&		5#(	?!$, -$&(	) (!5#'&(	"&.&$"&	"&	<!&	

5-(	 ?&$-) .-(	 ,&5!5#'&(	 (&#$	 &()#05&(	 ;	 )'#(/ ( 05&(�	 �-	 ,-$)'-%&') "-	 &(	 5#	  "&#	 "&	 <!&	 5#(	

%#' #, -$&(	 &. 6&$*) ,#(	 .!&"#$	 )'#$(/ ) '(&	 $-	 (-5-	 &$	 5 $#:&(	 ,&5!5#'&(	 ( $-	 )#/0 *$	 &$	

6&$&'#, -$&(	 "&	 -'6#$ (/-(	 ;	 <!&	 &()#(	 %#' #, -$&(	 (&#$	  /.-')#$)&(	 &$	 5#	 &%-5!, 7$	

#"#.)#) %#�	 �-	 <!&	 8#()#	 &5	 /-/&$)-	 (&	 (#0&	 &(	 <!&	 5#(	 0#,)&' #(	 ;	 -)'-(	 -'6#$ (/-(	

!$ ,&5!5#'&(	)'#$(/ )&$	( $	"!"#	 $?-'/#, 7$	&. 6&$*) ,#�	.-'	5-	<!&	(&	.'&(!/&$	.'-,&(-(	"&	

&%-5!, 7$	&$	&5	&:&	&. 6&$*) ,-	&$	&()-(	6'!.-(		C-.�	, )��	.�		3Z4Q3ZJD�	

�#()#	"-$"&	.#'&,&	8#0&'	#,!&'"-	&$	#/.5 -(	(&,)-'&(	"&	5#	,-/!$ "#"	, &$)=? ,#	&(	<!&	

5#	 8&'&$, #	 (&	 "#	 #	 )'#%*(	 "&	 '&"&(	 6&$*) ,#(	 ,-/.!&()#(	 .-'	 "&,&$#(	 -	 , &$)-(	 "&	 6&$&(	 -	

.'-"!,)-(	 6&$*) ,-(	 <!&	 	 #,)@#$	 &$)'&	 (=	 ;	 &$	 ,-$:!$)-	 #?&,)#$	 &5	 "&(#''-55-	 "&	 !$-	 -	 /A(	

'#(6-(	.-'	5-	<!&	, &')-	'#(6-	$-	"&.&$"&�	&$	5#	/#;-'	.#')&	"&	5-(	,#(-(�	"&	!$#	" ?&'&$, #	"&	

!$	 6&$	 &$	 .#') ,!5#'	 C-.�	 , )��	 .�	 1ZD�	 �	 5#(	 ?!&$)&(	 "&	 %#' #, 7$	 8&'&"#05&	 (-$	 /A(	 <!&	 5#	

/!)#, 7$	 ;	 5#	 '&,-/0 $#, 7$	 6&$*) ,#	 #,&.)#"#	 .-'	 5#	 �&-'=#	 � $)*) ,#	 -	 �=$)&( (	 
%-5!) %#	 5#	

,!#5�	,-/-	5-	(&>#57	
5"'&"6&	C3VZ4D	&(	!$#	F(=$)&( (	 $#,#0#"#G�	�#'#	W#05-$M#	;	�#/	C-.�	, )�D�


&5	.&$(#/ &$)-	"&	5#	0 -5-6=#	&$	5-	<!&	#)#>&	#	5#	8&'&$, #	;	5#	&%-5!, 7$	#.!$)#	#	!$#	/!&%#	

(=$)&( (�	�#0&	'&(#5)#'	<!&	&$	&5	/#',-	)&7' ,-	"&	&()#	)&( (�	( 	&?&,) %#/&$)&	&(	 $/ $&$)&	<!&	

5#	�
		&()A	"&	?'&$)&	#	!$#	$!&%#	(=$)&( (�	*()#	(&'A	)#/0 *$	 $#,#0#"#	.-'	!$	.' $, . -	0A( ,-	

"&	5#	$#)!'#5&9#	"&	5#	, &$, #	#	5#	<!&	(&	#"(,' 0&	&()#	 $%&() 6#, 7$�	&5	,-$-, / &$)-	, &$)=? ,-	

&(	  $,-$,5!(-�	 ( 6!&	 &$	 ,-$()'!,, 7$	 ;	 $-	 (&	 ' 6&	 .-'	 !$	 ,' )&' -	 "&	 #!)-' "#"�	 ( $-	 .-'	

&% "&$, #(�	
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$	'&5#, 7$	,-$	&5	/-"&5-	#	&$(&>#'	C������D�	&(	  /.-')#$)&	'&(#5)#'	<!&	&$	(!	%&'( 7$	

-' 6 $#5�	 �-(	 ( ()&/#(	 "&	 5#	 8&'&$, #�	 &$	 )#$)-	 &'#$	 "&(,-$-, "#(	 .#'#	 �#'L $�	 $-	 &()A$	

,-/.'-/&) "#(	&$	5#	&+.5 ,#, 7$	0A( ,#	"&	&%-5!, 7$	.-'	%#' #, 7$	;	(&5&,, 7$	$#)!'#5�	�-	<!&	(=	

&()A	 ,-/.'-/&) "-	 &(	 5#	 ,-$" , 7$	 "&	 8&'&$, #	 "&	 5-(	 '#(6-(	 .#'#	 )&$&'	 &?&,)-(	 &%-5!) %-(�	

�-/-	(&	%&'A	#	,-$) $!#, 7$�	5#	8&'&$, #	&(	/A(	<!&	5#	 $?-'/#, 7$	,-$)&$ "#	&$	5-(	6&$&(�	
$	

5#	 �&-'=#	 � $)*) ,#�	 5#	 8&'&$, #	 6&$*) ,#	 ) &$&	 &5	 .#.&5	 &()&5#'�	 .#') ,!5#'/&$)&	 &$	 &5	 /-"&5-	

F�&$*) ,#	"&	.-05#, -$&(G�	
$	5#(	@5) /#(	"*,#"#(	8#	( "-	,!&() -$#"-	&()&	F6&$-,&$)' (/-G�	

�56!$-(	(&>#5#/ &$)-(	&$	&()&	(&$) "-	.#'#	&% )#'	?#5(#(	.-5*/ ,#(�	

�� �#(	 ,#'#,)&'=() ,#(	 #"<! ' "#(	 "!'#$)&	 5#	 % "#	 "&	 !$	  $" % "!-	 $-	 (-$	 8&'&"#"#(	

6&$*) ,#/&$)&�	� 	(&	.'!&0#	<!&	8#;	,#'#,)&'&(	#"<! ' "-(	<!&	(&	8&'&"#$�	$-	5-	8#,&$	

.-'	/&" -(	6&$*) ,-(	C�#LM $(	122V0�	I2D�	

�� F�#	.' /&'#	" /&$( 7$	"&	5#	8&'&$, #	;	5#	&%-5!, 7$	&(	5#	" /&$( 7$	6&$*) ,#G	CW#05-$M#	

;	 �#/0	 123I�	 1SD�	 �	 5#	 %&9�	 (&	 8#	 6&$&'#"-	 &% "&$, #	 "&	 <!&	 5#	 8&'&$, #	 $-	 &(	 (75-	

,!&() 7$	"&	6&$&(�	)#/0 *$	"&	?#,)-'&(	;	( ()&/#(	&. 6&$*) ,-(�	

�� �#	'&5#, 7$	&$)'&	&5	6&$-) .-	;	&5	 ?&$-) .-	" ()#	"&	(&'	 5 $&#5�	&(	#5)#/&$)&	,-/.5&:#	;	

-0:&)-	"&	&()!" -	"&	" %&'(#(	" (, .5 $#(�	)&-'=#(	;	/-"&5-(�	/!,8-(	"&	5-(	,!#5&(	&()A$	

&$	5#	 $%&() 6#, 7$	"&	?'-$)&'#	"&	5#	�
�	.#') ,!5#'/&$)&	&%-Q"&%-	;	&. 6&$*) ,#�	

�� 
5	,!&() -$#/ &$)-	"&' %#"-	"&	5-(	&()!" -(	(-0'&	&5	( ()&/#	"&	8&'&$, #	&. 6&$*) ,#	;	

5#(	 -)'#(	 " /&$( -$&(	 "&	 8&'&$, #	 ;	 &%-5!, 7$	 .5#$)&#"#(	 .-'	 W#05-$M#	 ;	 �#/0	

^'&5#, -$#"#(	,-$	,-/.-')#/ &$)-	;	%#' #, 7$	( /075 ,#	&$	 5#	8 ()-' #	"&	 5#	% "#_�	 F$-	

&()A	" ' 6 "-	#	5#	)&-'=#	"&	�#'L $	"&	5#	&%-5!, 7$	.-'	(&5&,, 7$	$#)!'#5�	( $-	#	(!	%&'( 7$	

"-/ $#$)&	;	!$ " /&$( -$#5	,&$)'#"#	@$ ,#/&$)&	&$	5-(	6&$&(G	C-.�	, )��	.�	1JD	

�!+)! )-#


�$	 '#(6-	 ,#'#,)&'=() ,-	 "&	 5-	 % %-	 &(	 5#	 ,#.#, "#"	 "&	 %#' #'�	 5-	 <!&	 )'#&�	 &$)'&	 -)'#(	

,-$(&,!&$, #(�	 <!&	 ,#"#	  $" % "!-	 (&#	 @$ ,-	 &	  ''&.&) 05&�	 $ 	 #!$	 5-(	 55#/#"-(	 6&/&5-(	
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 "*$) ,-(	 5-	(-$�	
()-	&(	%A5 "-	.#'#	)-"-(	 5-(	(&'&(	% %-(�	
5	,#'A,)&'	@$ ,-	"&	,#"#	  $" % "!-	

.-"'=#	,-$( "&'#'(&	!$#	-0(&'%#, 7$	,-) " #$#	,!#$"-	( 	(&	)'#)#	"&	-'6#$ (/-(	/#,'-(,7. ,-(�	

$-	#(=	,!#$"-	(&	. &$(#	&$	/ ,'--'6#$ (/-(	"&	'&.'-"!,, 7$	#(&+!#5�	
$	5#	576 ,#	"&	&()#	)&( (�	

 "&$) ? ,#'	&()#	,#'#,)&'=() ,#	&(	&5	.' /&'	.#(-	.#'#	,-/.'&$"&'	5#	&%-5!, 7$	0 -576 ,#�	#!$<!&	

$-	&5	@$ ,-	;#	<!&	$&,&(#' -	,-$-,&'	5#(	 /.5 ,#$, #(	&%-5!) %#(	"&	&()&	?&$7/&$-�	


(	?'&,!&$)&	<!&	&$	(&$) "-	,-5-<! #5�	 5-(	)*'/ $-(	%#' #, 7$�	%#' #0 5 "#"�	" %&'( "#"	(&	

!(&$	 ,-/-	 ( $7$ /-(�	 
$	 5#	 5 )&'#)!'#	 )#/0 *$	 (!&5&$	 !(#'(&	  $" () $)#/&$)&	 %#' #, 7$	 ;	

%#' #0 5 "#"�	�-$	? $&(	" "A,) ,-(�	&$	&()#	)&( (	(&	&$?#) 9#	5#	$&,&( "#"	"&	.'&, (#'	;	" ?&'&$, #'	

!$-	"&	-)'-�	;	)#/0 *$	'&5#, -$#'5-(�	�	,-$) $!#, 7$�	(&	.'&(&$)#$	,-$,&.)-(	<!&	?!$, -$#'-$	

,-/-	 /#',-	 )&7' ,-	 ;	 .5#)#?-'/#	 "&	 "&(.&6!&	 "&	 &()#	 )&( (�	 &$	 '&5#, 7$	 ,-$	 5#(	 " ?&'&$, #(	

&$)'&	!$	(&'	% %-	;	-)'-�	!$#	.-05#, 7$	;	-)'#�	&$)'&	&(.&, &(	;	6'!.-(	)#+-$7/ ,-(	"&	/#;-'	

 $,5!( 7$�	

�-/-	 .'A,) ,#/&$)&	 ,!#5<! &'	 -)'-	 ,-$,&.)-�	 	 /A(	 <!&	 &$,-$)'#'	 !$	 #,!&'"-	 )-)#5�	 &5	

,' )&' -	,-$( ()&	&$	 "&$) ? ,#'	5#	.&') $&$, #	"&	!(-�	#	5#	5!9	"&5	' 6-'	)&7' ,-�	�&	&()#	?-'/#�	5#	

,#'#,)&'=() ,#	 ,-/@$	 #	 )-"#(	 5#(	 ?-'/#(	 "&	 -'6#$ 9#, 7$	 "&	 5-	 % %-	 &(	 5#	 &+ ()&$, #	 "&	

������������	 
$	 &5	 /#',-	 )&7' ,-	 "&	 &()#	 )&( (�	 &(#	 ,!#5 "#"	 "&	 5-	 % %-	 (&	 '&.'&(&$)#	

,-$,&.)!#5/&$)&	,-/-	%#' #0 5 "#"	C,#.#, "#"�	)&$"&$, #	-	.'&" (.-( , 7$	"&	%#' #'D	C,?�	�#55	;	

�#556' /((-$	122Z	;		�&'$A$"&9	1233D�	

�!#$"-	 (&	 )'#)#	 "&	 " ?&'&$, #(	 &$)'&	  $" % "!-(	 "&	 5#	 / (/#	 &(.&, &	 &5	 ,-$,&.)-	 &$	

,!&() 7$	 &(	 ��������$�	 
$	 -)'#(	 .#5#0'#(�	 5#	 %#' #, 7$	 &(	 &5	 ,-$,&.)-	 <!&	 '&.'&(&$)#	 5#(	

.#') ,!5#' "#"&(	 <!&	 8#,&$	 @$ ,-	 #	 ,#"#	  $" % "!-	 "&	 5#	 / (/#	 &(.&, &	 C,?�	 �!)!;/#	 3VVZ�	

3VVZ0	 ;	 �#55	 ;	 �#556' /((-$	 122ZD1J�	 �#	 %#' #, 7$	 #(=	 &$)&$" "#	 &(	 !$#	 .'-. &"#"	  $" % "!#5	

 $)'#&(.&,=? ,#�	�&$)'-	"&	&()#	#6'!.#, 7$	&()A$	5#(	'#9#(	C)*'/ $-	!(#"-	)'#" , -$#5/&$)&	&$	

																																																													
4=�,	��	�������	��� ���#�������������
�	��� ������	���������#����	����������
�	����
�����	��
��������

�	�!� ����	������ ��� �
� ��������������
����� ����� �H���	����� C�� ����	��������	�
����� �	��� �������� ��

����������	�����!����������	���� ��������
��	������������	�����	�������	������	����	�������������!�����������


�	� ��	�
����	�����	��� �#�	�������������� 
�� �#������� ������������������� 
�� �H������������������ �� 
��

 �������������� �	���	��������� �����	�����������	�
�����	����������	���� ���������������	��������	��

�����	�
�������	�!����������
��	����������	����������
�����
������



Referentes Teóricos

65

9--5-6=#D	 ;	 5#(	 %#' &"#"&(	 C)*'/ $-	 !) 5 9#"-	 &$	 0-)A$ ,#DE	 &$	 #/0-(	 ,#(-(	 (&	 '&? &'&$	 #	 !$#	

.-05#, 7$	-	6'!.-	.-05#, -$&(	"&	5#	/ (/#	&(.&, &�	<!&	.'&(&$)#$	%#' #, -$&(	(!? , &$)&(	.#'#	

(&'	 ,-$( "&'#"-(	 ,-/-	 )#5&(�	 "&	 #,!&'"-	 ,-$	 ,' )&' -(	 &(.&,=? ,-(	 ,-$%&$ &$)&/&$)&	

,-$(&$(!#"-(�	&$	,#"#	,#(-�	.-'	5-(	&(.&, #5 ()#(	,-''&(.-$" &$)&(�	


$	 5#	���������
 ���������	&()A$	  /.5 ,#"#(	%#' #, 7$	6&$-)=. ,#	;	%#' #, 7$	 ?&$-)=. ,#�	
5	

,-$:!$)-	"&	6&$&(	"&	,#"#	-'6#$ (/-	&(	@$ ,-	;	(&	5&	"&$-/ $#	6&$-) .-E	#	5#(	" ?&'&$, #(	<!&	

&+ ()&$	 &$)'&	 &5	 6&$-) .-	 "&	 !$	  $" % "!-	 ;	 -)'-	 (&	 5&	 55#/#	���������
���	�-�����	 �!,8#(	 "&	

&()#(	 %#' #, -$&(	 $-	 ) &$&$	 $ $6@$	 &?&,)-	 &$	 &5	 ?&$-) .-E	 &$	 )#$)-	 5#	 %#' #, 7$	 6&$*) ,#	 &(	

8&'&"#05&�	&(	(!(,&.) 05&	"&	)&$&'	 /.#,)-	&%-5!) %-	C,?�	�!)!;/#	3VVZD�	

�#	���������
 ���	�-����	 (&	 '&? &'&	#5	,-$:!$)-	"&	" ?&'&$, #(	,!#5 )#) %#(	;	,!#$) )#) %#(1S	

"&	5-(	?&$-) .-(	"&	5-(	 $" % "!-(	"&	!$#	.-05#, 7$	C�#55	;	�#556' /((-$	-.�	, )�D�	
5	?&$-) .-	(-$	

5#(	.'-. &"#"&(	0 -<!=/ ,#(�	/-'?-576 ,#(�	? ( -576 ,#(	;	,-$"!,)!#5&(	"&	!$	-'6#$ (/-�	<!&	(&	
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�#	,#.#, "#"	"&	5-	% %-	"&	%#' #'	C%#' #0 5 "#"D	(&	&+.'&(#	)#/0 *$	&$	)-"-(	5#(	,#)&6-'=#(	

)#+-$7/ ,#(	&$	<!&	5-(	&()!" -(-(	#6'!.#$	#	5-(	(&'&(	% %-(�	�5	,-$:!$)-	"&	" ?&'&$, #(	&$)'&	

!$#	 &(.&, &	 ;	 -)'#	 ;	 5#(	 ,#'#,)&'=() ,#(	 	 <!&	 "&	 &()&	 ,-$:!$)-	 &/&'6&$	 (&	 5&	 "&$-/ $#	

" %&'( "#"�	<!&	#(=	&$)&$" "#	&(	&5	'&(!5)#"-	"&	5#	.'-. &"#"	"&	5#(	&(.&, &(	"&	%#' #'�	&$	-)'#(	

.#5#0'#(�	&(	5#	&+.'&( 7$	)#$6 05&	"&	%#' #0 5 "#"	 $)&'&(.&,=? ,#	C,?�	�&'$A$"&9	1233D�	

�#	%#' #0 5 "#"	"&	5#	% "#	"&("&	&5	$ %&5	/-5&,!5#'	8#()#	5#	0 -)#	/ (/#�	.#(#$"-	.-'	5-(	
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'&6 -$&(	0 -6&-6'A? ,#(E	 5#	  $?-'/#, 7$	"&	)-"#(	;	,#"#	!$#	"&	5#(	?-'/#(	% %#(	;	&+) $)#(�	$-	

(75-	&$	)*'/ $-(	"&	" ?&'&$, #(�	( $-	)#/0 *$	"&	(&/&:#$9#(E	5#(	.'-. &"#"&(	<!&	&/&'6 &'-$	;	
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�&	#,!&'"-	,-$	5-(	.-()!5#"-(	;	5-(	,-$,&.)-(	8#()#	#<!=	&+.!&()-(�	(&	#(!/&	<!&	,#"#	$ %&5	

"&	-'6#$ 9#, 7$	"&	5-	% %-	) &$&	%#' #, 7$�	!$	$ %&5	,-$) &$&	#5	-)'-	C,?�	�&'$A$"&9	1233D	;�	#	5#	

%&9�	 ) &$&	 .'-. &"#"&(	 &/&'6&$)&(�	 
$	 &()#	 576 ,#�	 )&$"'=#$	 <!&	 " ?&'&$, #'(&	 5#(	 ,#!(#(	 "&	

%#' #, 7$	6&$*) ,#�	&. 6&$*) ,#�	&$	.#)'-$&(	"&	"&(#''-55-�	 ?&$-)=. ,#�	.-05#, -$#5�	6&-6'A? ,#�	

 $)&'&(.&,=? ,#	;	"&	6'!.-(	)#+-$7/ ,-(	"&	/#;-'	 $,5!( 7$�	�-"-	&()-	&$	'&5#, 7$	8 ()7' ,#	,-$	

&5	#/0 &$)&�	)#/0 *$	%#' #$)&�	"&	,#"#	$ %&5	"&	-'6#$ 9#, 7$	#$)&(	$-/0'#"-�	�#	 $)&$, 7$	"&	

&()&	  $, (-	 &(	 /&$, -$#'	 " ,8#(	 ?!&$)&(	 ;	 " () $6! '	 5#(	 <!&	 (&	 &$?#) 9#$	 &$	 &5	 /-"&5-	 "&	

&%-5!, 7$	 .-'	 %#' #, 7$	 ;	 (&5&,, 7$	 $#)!'#5�	 "#"-	 <!&	 ?!&	 &5	 /-"&5-	 #	 &$(&>#'	 &$	 &()#	

 $%&() 6#, 7$�	 5-	 <!&	 $-	 ( 6$ ? ,#	 <!&	 "&0#	 '&()#'(&	  /.-')#$, #	 #	 5-(	 $!&%-(	 8#55#96-(	 &$	 &5	

)&/#�	


$	 &5	 /#',-	 "&	 5#	 �&-'=#	 ( $)*) ,#�	 5#	 ?!&$)&	 .' /#' #	 "&	 %#' #, 7$	 6&$-)=. ,#	 &(	 5#	

/!)#, 7$�	(&6! "#	.-'	 5#	 '&,-/0 $#, 7$	6&$*) ,#�	�#(	/!)#, -$&(	(-$	,#/0 -(	&$	&5	/#)&' #5	

6&$*) ,-	<!&	-,!''&$	&$	 )-"-(	 5-(	 (&'&(	% %-(	-	#5	/&$-(	&$	#56@$	.-',&$)#:&	"&	(!(	,*5!5#(	

C�&'$A$"&9	 1233D�	 F�#"#	 !$-	 "&	 $-(-)'-(	 $#, 7	 ,-$	 #5	 /&$-(	 I22	 /!)#, -$&(	 <!&	 8#,&$	

$!&()'-	���	" ?&'&$)&	"&5	"&	$!&()'-(	.#"'&(G
C�!)!;/#	1224�	3J1D�	
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0 -576 ,#	;#	<!&	.-"'A$	(&'	)'#$(/ ) "#(	#	5-(	"&(,&$" &$)&(�	
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(	!$#	/!)#, 7$	,'-/-(7/ ,#	,!#$"-	5#	/-" ? ,#, 7$	&(	#	*()&	$ %&5�	�&	.!&"&	"&0&'	#5	

,#/0 -	"&	5!6#'	"&	!$	(&6/&$)-	&$	!$	,'-/-(-/#	"#"-	-	5#	/-" ? ,#, 7$	"&5	$@/&'-	)-)#5	"&	

,'-/-(-/#(	 "&5	 6&$-/#	 "&	 !$	  $" % "!-�	 
5	 ,#/0 -	 "&	 !$	 (&6/&$)-	 "&	 ,'-/-(-/#	 .!&"&	

-,!'' '	 .-'	 &5 / $#, 7$	 C!$	 ,'-/-(-/#	 6#$#	 !$	 (&6/&$)-	 / &$)'#(	 <!&	 &5	 -)'-	 5-	 . &'"&DE	

"!.5 ,#, 7$	"&	!$	,'-/-(-/#	-	!$	(&6/&$)-	"&	*()&E	 $%&'( 7$	C,#/0 -	"&	(&$) "-	"&$)'-	"&5	

/ (/-	,'-/-(-/#D�	 )'#$(5-,#, 7$	C!$	(&6/&$)-	"&	,'-/-(-/#	(&	!$&	#	-)'-	,'-/-(-/#D	-	

)'#$(.-( , 7$	 C,#/0 -	"&	.-( , 7$	"&	!$	(&6/&$)-	"&$)'-	"&5	/ (/-	,'-/-(-/#D�	
5	,#/0 -	

&$	&5	$@/&'-	"&	,'-/-(-/#(	.!&"&	-,!'' '	.-'	?!( 7$	,*$)' ,#	C"-(	,'-/-(-/#(	(&	?!( -$#$	;	

?-'/#$	!$-D�	? ( 7$	,*$)' ,#	C!$	,'-/-(-/#	(&	'-/.&	&$	"-(D�	#$&!.5- "=#�	C8#;	!$	#!/&$)-	-	

" (/ $!, 7$	"&	!$-	-	#56!$-(	,'-/-(-/#(	&$	&5	6&$-/#	&$)&'-D	;	.-5 .5- "=#	C5#	/!5) .5 ,#, 7$	

"&5	6&$-/#	,-/.5&)-D	C�!)!;/#	1224E	�&'$A$"&9	1233D�	
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&$)'&,'!9#/ &$)-	/ 6'#$	"&	/#$&'#	#5&#)-' #	8#, #	!$#	"&	5#(	,*5!5#(	<!&	(&	%-5%&'A	#	" % " '	;	

?-'/#'A	!$	6#/&)-	;	,#"#	.'-6&$ )-'	,-$)' 0! 'A	,-$	!$-	"&	*()-(	#5	?-'/#'(&	&5	, 6-)-	C�#;'	

1223	32IQ32KE	�#'9#	123KD�	

�-"-(	 5-(	 6&$&(	 $!&%-(	 (-$	 .'-"!, "-(	 .-'	 /!)#, 7$�	 $-	 -0()#$)&�	 5#	 /#;-'=#	 "&	 5#	

%#' #, 7$	?&$-)=. ,#	^" (.-$ 05&	.#'#	5#	(&5&,, 7$	$#)!'#5	&?&,) %#_	&$	5#(	.-05#, -$&(	$#)!'#5&(	

,-$	 '&.'-"!,, 7$	(&+!#5	&(	.'-"!,)-	"&	 5#	 '&,-/0 $#, 7$	 C�#;'	1223�	VZ	;	32JD�	
()-�	 :!$)-	

,-$	5#	!$ 7$	"&	6#/&)-(	6&$*) ,#/&$)&	" () $)-(	<!&	?-'/#$	#5	, 6-)-	(-$	?!&$)&	"&	%#' #, 7$	

"&	-'6#$ (/-(	&!,#' -)#(	,-$	'&.'-"!,, 7$	(&+!#5	C�!)!;/#�	1224�	3SVQ3Z2D�	


$	&5	/#',-	"&	&()#	)&( (�	&(	 /.-')#$)&	'&/#',#'	<!&	5#(	?!&$)&(	"&	%#' #, 7$	<!&	8#()#	

#<!=	(&	8#$	/&$, -$#"-	C/!)#, 7$	;	'&,-/0 $#, 7$D�	,!#$"-	(!'6&$	.-'	,#!(#(	$#)!'#5&(�	&$	

(!	 -' 6&$	 $-	 ) &$&$	 '&5#, 7$	 ,-$	 &5	 .'-,&(-	 #"#.)#) %-	 &$	 &5	 <!&	 5#(	 %#' #, -$&(	 8&'&"#05&(	

#"<! &'&$	(&$) "-	&%-5!) %-�	�#;	"&(,-$&+ 7$	,#!(#5	&$)'&	&5	-' 6&$	"&	5#	%#' #, 7$	8&'&"#05&	;	
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&5	.'-,&(-	#"#.)#) %-�	
(	"&, '�	5-(	,#/0 -(	#	$ %&5	6&$*) ,-	$-	(!'6&$	.#'#	'&(-5%&'	.'-05&/#(	

"&	 (!.&'% %&$, #	 ;	 '&.'-"!,, 7$	 "&	 5-(	 -'6#$ (/-(�	 &$	 &(&	 (&$) "-	 (&	 " ,&	 <!&	 5#	 %#' #, 7$	

(!'6&	 #5	 #9#'�	 '&(.&,)-	 "&	 5#(	 $&,&( "#"&(	 "&	 5-(	 -'6#$ (/-(E	 &5	 (!'6 / &$)-	 "&	 5#	 %#' #, 7$	

,#'&,&	"&	" '&,, 7$	.'&"&)&'/ $#"#	C,?�	�-098#$(M;	��
���	3VVI�	�! 9	;	�;#5#	3VVV�	�-!5"	1221�	

122KD�	 �-'	 &()#	 '#97$�	 (&	 #? '/#	 <!&	 	 5#	 /!)#, 7$	 ;	 5#	 '&,-/0 $#, 7$	 6&$*) ,#	 $-	 ) &$&$	 !$	

,#'A,)&'	 $)'=$(&,#/&$)&	#"#.)#) %-�	.!&"&$	'&(!5)#'	?#%-'#05&(�	"&(?#%-'#05&(	-	$&!)'#(	.#'#	

5#	(!.&'% %&$, #	;	5#	'&.'-"!,, 7$	"&5	 $" % "!-	<!&	5#(	.-')#�	&()-	"&.&$"&	"&5	#/0 &$)&	&$	&5	

<!&	8#0 )&�		

�	 $ %&5	 6&$*) ,-�	 5-(	 &5&/&$)-(	 )'#$(.-$ 05&(	 -	 )'#$(.-(-$&(	 (-$	 )#/0 *$	 ,#!(#	 "&	

%#' #, 7$�	�-$	(&,!&$, #(	"&	���	,!;#(	,-. #(	(&	 $(&')#$	&$	%#' -(	( ) -(	"&5	6&$-/#	C�!)!;/#	

122VE	�#;'	1223�	VSD�	
5	'#(6-	/A(	'&5&%#$)&	.#'#	&$	'&5#, 7$	,-$	5#	6&$&'#, 7$	"&	%#' #, 7$	&(	

<!&�	 "&0 "-	 #	 <!&	 ) &$&$	 ,#.#, "#"	 "&	 /-% / &$)-�	 .'-/!&%&$	 $!&%-(	 #''&65-(	 ,-$	 5#	

 $?-'/#, 7$	 ;#	 &+ ()&$)&�	 
(�	 "&	 8&,8-�	 !$#	 ?-'/#	 "&	 '&,-/0 $#, 7$	 " () $)#	 #	 5#	

,-$%&$, -$#5/&$)&	,-$( "&'#"#�	"&(,' )#	&$	.A''#?-(	#$)&' -'&(	C,?�	�&'$A$"&9	1233�	SJ	;	Z3D�	

�)'#	"&	5#(	,#!(#(	"&	%#' #, 7$	&(	5#	)'#$(?&'&$, #	8-' 9-$)#5	"&	6&$&(�		

^B_	&(	 5#	)'#$(/ ( 7$	'&,=.'-,#	-	$-	'&,=.'-,#	"&	  $?-'/#, 7$	6&$*) ,#	&$)'&	"-(	  $" % "!-(	,-$	
,!#5<! &'	 6'#"-	 "&	 .#'&$)&(,-	 &%-5!) %-	 CBD	 ( $	 <!&	 /&" &	 5#	 .'-"!,, 7$	 "&	 !$#	 $!&%#	
6&$&'#, 7$	CBD�	�#	)'#$(?&'&$, #	8-' 9-$)#5�	&% "&$)&/&$)&�	$-	&(	!$#	/#$&'#	"&	6&$&'#'	$!&%#	
%#' #, 7$	 6&$*) ,#E	 )-"#	 5#	  $?-'/#, 7$	 $-	 &(	 /A(	 <!&	  $)&',#/0 #"#�	 � $	 &/0#'6-�	 (!	
 /.-')#$, #	 (&	 #(&/&:#	 #	 5#	 "&	 5#	 '&,-/0 $#, 7$E	 &(	 !$#	 ?!&$)&	 "&	 %#' #, 7$	 /A(	 #'' 0#	 <!&	 5#	
6*$ ,#	.-'<!&	 /.5 ,#	,#/0 -(	&$	5#	 $?-'/#, 7$	6&$7/ ,#	/ (/#�	�-(	6&$&(	)'#$(?&' "-(	$-	(-$	
!$ "#"&(	 <!&	 $!$,#	 #$)&(	 8#;#$	 &+ () "-	 C,-/-	 (=	 5-	 (-$	 5#(	 %#' #, -$&(	 6&$&'#"#(	 .-'	 5#(	
/!)#, -$&(D	.&'-	#5	 '&5#, -$#'(&	,-$	)-"-	!$	,-$:!$)-	"&	6&$&(�	(&	,-$% &')&$	&$	!$	/-)-'	"&	
%#' #, 7$	6&$7/ ,#	C.-'	,'&#'	,-/0 $#, -$&(	" () $)#(	"&	6&$&(D	;	?&$-)=. ,#	C.-'	(!	.-( 0 5 "#"	
"&	6&$&'#'	6'#$"&(	/-" ? ,#, -$&(	&$	&5	?&$-) .-D	C�&'$A$"&9�	1233�	JV	;	S4D�	

�#'#	/!,8-(�	;#	$-	&(	.-( 05&	"&(,#')#'	#!)-/A) ,#/&$)&	5#	.'&(&$, #	"&	&()&	?&$7/&$-	
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#/0-(	 ) &$&$	 5#	 / (/#	  /.-')#$, #	 &%-5!) %#E	  6!#5/&$)&	 $&,&(#' -	 &(	 '&/#',#'	 	 <!&	 5#	
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5#	 8 ()-' #	 "&	 ,-/.5&:#(	  $)&'#,, -$&(	 &$)'&	 5#	 0 -,&$-( (	 ;	 5-(	 0 -)-.-(	 "&	 ,#"#	 &(.#, -	 ;	

) &/.-�	







Referentes Teóricos

76

�	�� ���
��� ��	�� ������" ���
� �
��	���
����	%�������
	�'
 �� ����" �	 �	���
����	
��	#���
 �  �������
 ��	 �� 
����	�� � ��	 �������� &�	���	�� ���������� �����	
	 ���
������
���
	�
��	����%���� 
	�����	�
���	�
 ������
���
���
�	!
�����
�
����	�

����
 &�����	��
, �
 �������&��
���	 �� �� ���� � �
 �$��	���	 �� �������� � ����� ������
�
$�	������(

��,! )�3
�)$&,�3
()���+) )�!�


F�#	 &%-5!, 7$	 ^0 -576 ,#_	 &(	 ?!$"#/&$)#5/&$)&	 !$	 .'-,&(-	 8 ()7' ,-E	 5-	 <!&	 &%-5!, -$#	
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.!&"&$	&$)&$"&'(&	#	5-	5#'6-	"&5	) &/.-�	
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,-$)' 0!, 7$	 "&	 �#'L $	 ?!&	 5#	 "&	 #6'&6#'	 5#	 " /&$( 7$	 )&/.-'#5�	 <!&	 &(	 #	 )'#%*(	 "&	 5#	 ,!#5	
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" ?&'&$, #(	 6&$*) ,#(	 ;	 ?&$-)=. ,#(	 &$)'&	 .-05#, -$&(	 "&	 5#	 / (/#	 &(.&, &	 ;	 "&	 0#''&'#(	

'&.'-"!,) %#(	 &$)'&	 *()#(�	 �-(	 " () $)-(	 /-"&5-(	 <!&	 &+.5 ,#$	 5#	 &(.&, #, 7$�	 (&	 " ?&'&$, #$	

&$)'&	(=	.-'	5#(	, ',!$()#$, #(	6&-6'A? ,#(	&$	5#(	<!&	*()#	(!'6&	^,?�	W /*$&9	C�--'"�D	122S�	4J_�	


$	5#	" ?&'&$, #, 7$	"&	!$#	&(.&, &	'&(.&,)-	"&	(!	.'&"&,&(-'#		(-$	?!$"#/&$)#5&(	5#(	0#''&'#(	

'&.'-"!,) %#(	<!&	5#(	#=(5#$�	'#97$	.-'	5#	,!#5�	.#'#	,-/.'&$"&'	5#	&(.&, #, 7$	&(	?!$"#/&$)#5	

&+.5 ,#'	,7/-	(!'6&$	&()#(	0#''&'#(	C�!)!;/#	1224�ISVD�	

�#	 &(.&, #, 7$	 .!&"&	 (&'	 6'#"!#5	 -	  $()#$)A$&#�	 �()#	 @5) /#	 -,!''&	 ,!#$"-	 8#;	

.-5 .5- "=#�	<!&	&(	/!5) .5 ,#, 7$	"&5	/#)&' #5	6&$*) ,-	"&	!$#	6&$&'#, 7$	#	5#	( 6! &$)&�	"&	)#5	

?-'/#	 <!&	 5-(	  $" % "!-(	 "&	 5#	 6&$&'#, 7$	 &$	 5#	 <!&	 -,!''&	 &()&	 ?&$7/&$-	 ;#	 $-	 .!&"&$	

'&.'-"!, '(&	,-$	5-(	 $" % "!-(	"&	5#	6&$&'#, 7$	<!&	5&(	" -	-' 6&$�		
()#	?-'/#	"&	&(.&, #, 7$	

 $()#$)A$&#	(!'6&�	(-0'&)-"-�	&$	.5#$)#(	C�! 9	;	�;#5#	1221�	3KIQ3K4D�	


$	?!$, 7$	"&5	?5!:-	6*$ ,-	<!&	.&'/ )#$	5#(	0#''&'#(	6&-6'A? ,#(�	8#;	" () $)-(	.#)'-$&(	

"&	&(.&, #, 7$�	5-(	.' $, .#5&(	(-$�		

�� 
(.&, #, 7$	 #5-.A)' ,#	 -	 6&-6'A? ,#�	 
(	 !$	 .'-,&(-	 6'#"!#5	 <!&	 -,!''&	 ,!#$"-	 !$#	

0#''&'#	 ?=( ,#	 (&.#'#	 "-(	 .-05#, -$&(	 ;	 ?#%-'&,&	 <!&	 *()#(	 " %&':#$	 &$)'&	 (=	 ;	

&%-5!, -$&$	"&	/#$&'#	 $"&.&$" &$)&�	� 	&()#	(&.#'#, 7$	"!'#	&5	) &/.-	(!? , &$)&	;	5-(	

/&,#$ (/-(	 "&	 # (5#/ &$)-	 '&.'-"!,) %-	 C���(D1V	 &()#0#$	 /!;	 "&(#''-55#"-(�	

&%&$)!#5/&$)&	(&	?-'/#'A$	"-(	&(.&, &(	" () $)#(	C�#;'�	1223�	3SZ�	3V2E	�! 9	;	�;#5#�	

1221�	 3KIQ3K4D�	 �#	 &(.&, #, 7$	 .&' .A)' ,#	 &(	 !$#	 ?-'/#	 "&	 &(.&, #, 7$	 #5-.A)' ,#�	

�,!''&	,!#$"-	&$	!$	)&'' )-' -�	!$	.&<!&>-	$@/&'-	"&	 $)&6'#$)&(	"&	!$#	.-05#, 7$	(&	

#=(5#	 8#, #	 5#	 .&' ?&' #�	 
()#	 F.-05#, 7$	 ?!$"#"-'#G	 (75-	 &(	 .-')#"-'#	 "&	 !$	 .&<!&>-	

.-',&$)#:&	"&5	#,&'%-	6&$*) ,-	"&	5#	.-05#, 7$	-' 6 $#5	^5-	<!&	( 6$ ? ,#	!$#	 /.-')#$)&	
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" (/ $!, 7$	"&	%#' #, 7$_�	�	*()&	?&$7/&$-	(&	5&	"&$-/ $#	&?&,)-	?!$"#"-'	C�!)!;/#	

1221�	IZVD�	

�� 
(.&, #, 7$	( /.A)' ,#�	�'&(!.-$&	5#	 $)&''!., 7$	"&	?5!:-	6*$ ,-	&$)'&	"-(	.-05#, -$&(	

"&	 5#	 / (/#	 &(.&, &	 <!&	 8#0 )#$	 &5	 / (/-	 )&'' )-' -�	 #	 .&(#'	 "&	 <!&	 $-	 &+ ()#	 !$#	

0#''&'#	?=( ,#	&$)'&	&55#(�	
()&	/-"&5-	&(	/-) %-	"&	,-$)'-%&'( #(	"&0 "-	#	<!&	"&("&	5#	

.&'(.&,) %#	 6&$*) ,#�	 8#;	 )&$"&$, #	 #	 /#$)&$&'	 5#(	 ?'&,!&$, #(	 "&	 6&$-) .-(	

 $)&'/&" -(	 <!&	 '&.'&(&$)#$	 !$	 .!&$)&	 6&$*) ,-	 &$)'&	 #/0#(	 .-05#, -$&(	 <!&	

" ? ,!5)#'=#	5#	&(.&, #, 7$	C�! 9	;	�;#5#	1221E	�#;'	1223E	�!)!;/#	1224D�	

�� 
(.&, #, 7$	.#'#.A)' ,#�	�!&"&	-,!'' '	&$	.-05#, -$&(	<!&	-,!.#$	'&6 -$&(	#";#,&$)&(	

&$	5#(	<!&	$-	8#;	!$#	0#''&'#	?=( ,#(�	.&'-	(=	" ?&'&$)&(	.'&( -$&(	"&	(&5&,, 7$�	�-	<!&	

" (/ $!;&	 5#	.'-0#0 5 "#"	"&	?5!:-	6*$ ,-	(-$	 5#(	" %&'6&$, #(	"&	,#'#,)&'&(	&$	, &')-(	

'#(6-(	 <!&	 '&(!5)#	 "&5	 #.#'&#/ &$)-	 $-	 #5&#)-' -	 &$)'&	 5-(	  $" % "!-(	 "&	 " ,8#(	

.-05#, -$&(	C�!)!;/#	1224�	IV1QIVID�	


$	5#	&(.&, #, 7$	&()A$	 $%-5!,'#"#(	)#$)-	5#	(&5&,, 7$	$#)!'#5	,-/-	5#	"&' %#	6*$ ,#		C-.�	

, )��	 .�	 IZ2D�	 �#	 "&' %#	 6*$ ,#	 &(	 &5	 .'-,&(-	 &$	 &5	 <!&	 5#(	 ?'&,!&$, #(	 "&	 #5&5-(	 ?5!,)@#$	 "&	

/#$&'#	#5&#)-' #�	
()&	?&$7/&$-	'&"!,&	5#	%#' #, 7$	6&$*) ,#	;	.'-%-,#	#	�	�����	��	5#	? :#, 7$	

"&	!$-	"&	!$-(	#5&5-(	;	5#	.*'" "#	"&	-)'-(�	#	/&$-(	<!&	&()&	.'-,&(-	(&	,-$)'#''&()&	,-$	?5!:-	

6*$ ,-	-	/!)#, 7$	C-.�	, )��	.�	33D�	�&	#,!&'"-	,-$	5#	�&-'=#	�&!)'#5	"&	5#	
%-5!, 7$	�-5&,!5#'	

^X /!'#	 3VZI_�	 5#	 "&' %#	 6*$ ,#	 &(	 5#	 .' $, .#5	 ,#!(#	 "&	 &%-5!, 7$	 &$	 5#(	 (&,!&$, #(	 "&	 ���	

C�!)!;/#	1224�	33D�	�	" ?&'&$, #	"&	 5#	(&5&,, 7$	$#)!'#5�	 5#	"&' %#	$-	&(	,#!(#	"&	#"#.)#, 7$�	

#!$<!&	(=	'&(.-$(#05&	"&	/!,8#	"&	5#	" ?&'&$, #, 7$	"&	(&,!&$, #(	"&	���	&$)'&	&(.&, &(	C-.�	

, )�	.�	11JD�	

� 	5#	"&' %#	;	5#	(&5&,, 7$	$#)!'#5	(-$	,#!(#(	"&	&(.&, #, 7$	;�	.-'	5-	)#$)-�	"&	" %&'( "#"	

T�!A5&(	 (-$	 5#(	 ,#!(#(	 "&	 5#	 &+) $, 7$U	 �-	 (&	 ,-$-,&$	 &$	 (!	 )-)#5 "#"	 5-(	 ?#,)-'&(	 <!&	

.'-%-,#'-$	 5#(	 &+) $, -$&(�	 �-	 -0()#$)&�	 &()!" -(	 &,-576 ,-(	 (!6 &'&$	 <!&	 5#	 /#;-'=#	 "&	 5#(	



Referentes Teóricos

81

&+) $, -$&(	(&	8#$	"&0 "-	#	,#/0 -(	'#" ,#5&(	&$	&5	8A0 )#)�	)#5&(	,-/-	5#	"&()'!,, 7$	"&	*()&�	

5#	 $)'-"!,, 7$	"&	!$	"&.'&"#"-'	-	"&	,-/.&) "-'&(�	&$?&'/&"#"&(�	&$)'&	-)'#(�		


$	6&$&'#5�	5#	&+) $, 7$	(&	"&0&	#	<!&	&$	&5	.&' -"-	"&	5#	&+) $, 7$	5#	%&5-, "#"	"&	,#/0 -	

#/0 &$)#5	 &$	 &5	 8A0 )#)	 ?!&	 /#;-'	 #	 5#	 )#(#	 "&	 &%-5!, 7$	 "&	 5#	 &(.&, &	 &+) $)#�	 
()-	 @5) /#	

"&.&$"&	 "&	 5#	 )#(#	 "&	 /!)#, 7$	 ;	 &5	 )#/#>-	 .-05#, -$#5�	 ?#,)-'&(	 '&5#, -$#"-(	 "&	 /#$&'#	

 $%&'(#/&$)&	.'-.-', -$#5		C-.�	, )��	.�	3KJD�	�#	&+) $, 7$		.-$&	"&	'&5 &%&	<!&	5#	,#.#, "#"	"&	

,#/0 -	 "&5	 6&$-) .-	 &(	 5 / )#"#�	 #"&/A(	 "&	 .!&"&	 $-	 8#0&'	 ,#/0 -	 &$	 *()&	 ,!#$"-	 8#;	

/-" ? ,#, -$&(	"'A() ,#(	&$	&5	#/0 &$)&	C,?�	�#;'	1223�	3VVZD�	

�A(	#@$�	#!$<!&	&+ ()#	!$	,#/0 -	&$	&5	6&$-) .-�	$#"#	#(&6!'#	<!&	" ,8-	,#/0 -	(&'A	#"#.)#) %-�	

()-	 &(	 !$	 #'6!/&$)-	 /!;	 .-"&'-(-	 ,-$)'#	 5#	 % ( 7$	 )&5&-576 ,#	 "&	 5#	 &%-5!, 7$�	 ;#	 <!&	 ( 	 5-(	
,#/0 -(	 &$	 5#(	 &(.&, &(	 )!% &'#$	 !$	 -0:&) %-	 H.-'	 &:&/.5-	 5#	 -,!''&$, #	 "&	 !$	 ,#/0 -	 &$	 &5	
6&$-) .-	 -	 &$	 &5	 ?&$-) .-	 .#'#	 (-0'&% % '	 #	 !$	 ,#/0 -	 "'A() ,-	 &$	 &5	 #/0 &$)&Q�	 &$)-$,&(	 5-(	
,#/0 -(	#/0 &$)#5&(	"'A() ,-(	$-	(&'=#$	!$	?#,)-'	<!&	,#!(#'#	5#	&+) $, 7$	C�#'9#�	123K�	14D	

�#	" %&'( "#"	;	 5#	&+) $, 7$	(-$	 '&(!5)#"-(	 )#$6 05&(	"&	 5#(	" $A/ ,#(	&%-5!) %#(�	#/0-(	

?&$7/&$-(	&()A$	�*�
���*
��
���
��3	�����
;	.!&"&$	&+.5 ,#'(&	,-$	/-"&5-(	&%-5!) %-(	<!&	

( 6!&$	&$	,-$()'!,, 7$�	�#(	&(.&, &(	<!&	&+ ()&$	;	5#(	<!&	(&	&+) $6! &'-$	(-$	"&(,&$" &$)&(	"&	

#$,&()'-(	,-/!$&(	<!&�	&$	(!	/-/&$)-�	&(.&, #'-$	.-'	0#''&'#(	6&-6'A? ,#(	-	.-'	" %&'6&$, #	

"&	,#'#,)&'&(�	(&	" ()' 0!;&'-$	&$	&5	&(.#, -	;	&$	&5	) &/.-	.-'	, &')-(	.#)'-$&(	;	.!" &'-$	-	

$-	'&(.-$"&'	#	5-(	,#/0 -(	#/0 &$)#5&(	"&	(!(	8A0 )#)(�		
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(	.'A,) ,#/&$)&	 $)&'/ $#05&	)-"-	5-	<!&	(&	8#	&(,' )-	(-0'&	5#	(&5&,, 7$	$#)!'#5�	�#(	/#$&'#(	

"&	 #0-'"#'	 &5	 )&/#	 (-$	 "&	 )#5	 " %&'( "#"	 <!&	 $-	 &(	 )' % #5	 5#	 "&, ( 7$	 "&	 &5&6 '	 -	 .'-.-$&'	

#56!$#�	�#"-(	5-(	-0:&) %-(	"&	&()#	)&( (�	&5	,-$)&$ "-	;	5#	(&,!&$, #	"&	5-(	$!&%&	&$!$, #"-(	
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&$	 5-(	 <!&	 (&	 -'6#$ 97	 &5	 /#',-	 )&7' ,-	 ) &$&$	 5#	  $)&$, 7$	 "&	 /-()'#'�	 !$#	 %&9	 /A(�	 <!&	 5#	

0 -5-6=#	#,)!#5	8#	 ?-')#5&, "-	 5-(	.' $, . -(	,&$)'#5&(	"&5	/-"&5-	"&	&%-5!, 7$	.-'	%#' #, 7$	;	

(&5&,, 7$	$#)!'#5�	$-	,-/-	&5	@$ ,-	.#'#	&+.5 ,#'	 )-"-(	 5-(	 ?&$7/&$-(	&%-5!) %-(�	 (=	 ,-/-	&5	

/-"&5-	 ?!$"#"-'	 ;	 '&?&'&$, #5	 "&	 5#	 �
�	 .-"'=#	 #(&6!'#'(&	 <!&	 $-	 8#;	 .'-6'#/#	 "&	

 $%&() 6#, 7$	&$	&5	( ()&/#	" (, .5 $#'	"&	 5#	�
	<!&	$-	 5-	/&$, -$&�	!(&�	,-$)'#()&�	,' ) <!&	-	

)'#)&	 "&	 "&.'&, #'5-�	 6&$&'#5/&$)&	 $-	 ,-$	 &5	 *+ )-	 <!&	 .'&)&$"&$�	 	 �5	 .#'&,&'�	 .-'	 5#	

&+.5 ,#, 7$	"#'L $ #$#	.!&"&	(&$) '(&	)-"-�	/&$-(	 $" ?&'&$, #�	

�#0&	/&$, -$#'	<!&	.#'&,&	8#0&'	/A(	'&$!&$, #	.-'	5#	�&-'=#	� $)*) ,#	-')-"-+#	<!&	.-'	

5#	 &+.5 ,#, 7$	 "&	 �#'L $	 (-0'&	 5#	 #"#.)#, 7$�	 �#'6!5 (	 ;	 �#6#$	 C1221D	 &$	 (!	 -0'#	 F�#.)#$"-	

6&$-/#(�	 �$#	 )&-'=#	 (-0'&	 &5	 -' 6&$	 "&	 5#(	 &(.&, &(G	 '&(!/&$	 &()-	 " , &$"-	 F�#'L $	 (=�	

$&-"#'L $ (/-	 $-G�	 .#'#"7: ,#/&$)&�	 &()#	 .!05 ,#, 7$	 5#	 .'-5-6#	 
'$()	 �#;'�	 !$-	 "&	 5-(	

#')=? ,&(	"&	5#	(=$)&( (�	5-	,!#5�	#	:! , -	"&	5#	<!&	(!(,' 0&�	.-'	( 	#	#56! &$	5&	 $)&'&(#�	8#05#	0 &$	

"&	 5-(	 )'&(	  /.5 ,#"-(�	 &$	 &5	 (&$) "-	 "&	 #.&')!'#	 ;	 " A5-6-	 &$)'&	 .-()!'#(�	 
$)'&	 5-(	

(&>#5#/ &$)-(	<!&	8#,&$	�#'6!5 (	;	�#6#$	&$	&()#	.!05 ,#, 7$	#	" ,8#	 )&-'=#�	#"&/A(	"&	 5-(	

,-$(#0 "-(	C#"#.)#, -$ (/-�	(&5&,, -$ (/-�	*$?#( (	&$	5#	,-/.&)&$, #D�	&()A	&5	F9--,&$)' (/-G�	

5#	 / '#"#	 "&(,&$)'#"#	 "&5	 /!$"-	 / ,'-(,7. ,-�	 &$	 5#	 '&.'-"!,, 7$	 #(&+!#5	 ;	 &5	 ,-$,&.)-	 "&	

 $" % "!-	<!&�	.#'#	&()-(	#!)-'&(	)&$"'=#	<!&	'&.5#$)&#'(&	;#	<!&�	&$	6&$&'#5�	5-(	-'6#$ (/-(	

F(-/-(	%&'"#"&'#(	,-/!$ "#"&(G�	

�-'	(!	.#')&�	W#05-$M#	;	�#/0	C1224	;	123I�	1JD�	&$)'&	-)'-(	.'-6'#/#(	"&	 $%&() 6#, 7$�	

8#,&$	 !$#	 ?!&')&	 ,'=) ,#	 #5	 6&$-,&$)' (/-	 "&	 5#	 (=$)&( (	 ;	 8#$	 #/.5 #"-	 &5	 .#$-'#/#	 "&	 5-(	

( ()&/#(	 "&	 8&'&$, #�	 �5	  6!#5	 <!&	 �#'6!5 (	 ;	 �#6#$�	 W#05-$M#	 ;	 �#/0	 (&>#5#$	 <!&	 (!	

,!&() -$#/ &$)-	
F$-	&()A	" ' 6 "-	#	5#	)&-'=#	"&	�#'L $	"&	5#	&%-5!, 7$	.-'	(&5&,, 7$	$#)!'#5�	

( $-	#	(!	%&'( 7$	"-/ $#$)&	;	!$ " /&$( -$#5	,&$)'#"#	@$ ,#/&$)&	&$	5-(	6&$&(G�	


$	&5	&(<!&/#	"&	� 65 !,, 	;	�`55&'	C&���
��>D�	&5	,&$)'-	,-$,&.)!#5	"&	5#	�
	&()A	?-'/#"-	
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�������	�$#	%&9	/A(�	5#	 /#6&$	<!&	'&.'&(&$)#	&()#	)' #"#	

&(	F&5	/&%(&$	#,)!#5 9#"-G	#	 5#	 5!9	"&	 5-(	/-"&5-(	"&	 5-(	<!&	8-;	(&	" (.-$&	.#'#	&+.5 ,#'	&5	

-' 6&$	 "&	 5#	 %#' #, 7$	 ;	 5-(	 ( ()&/#(	 "&	 5#	 8&'&$, #�	 5#(	 #( 6$#)!'#(	 .&$" &$)&(	 "&5	 �	���	
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$	 5-(	  $, (-(	 .'&,&"&$)&(	 "&	 &()&	 &(,' )-�	 (&	 "&(.5&6#'-$	 ,-$,&.)-(	 "&	 %#' #, 7$	 ;	

8&'&$, #	;#	<!&	( $	*()-(	$-	&(	.-( 05&	,-/.'&$"&'	,7/-	(&	  $? &'&	&5	,-$,&.)-	"&	(&5&,, 7$	

$#)!'#5�	�#	.-)&$, #	&+.5 ,#) %#	"&	&()#	)' #"#	;	5#(	&% "&$, #(	,-$	<!&	,!&$)#	&5	/-"&5-	<!&	5#	

#') ,!5#�	(-$	5-(	,' )&' -(	&. ()*/ ,-(	<!&	(!()&$)#$	5#	"&, ( 7$	&$	&()#	)&( (	"&		(&5&,, -$#'5-(	

,-/-	,-$-, / &$)-(	?!$"#/&$)#5&(	"&	�
	.#'#	&"!,#, 7$	(&,!$"#' #�	
$	&()&	(&$) "-�	

� 	 8#;	 !$	 @$ ,-	 /-"&5-	 #%#5#"-	 .-'	 5#	 ,-/!$ "#"	 "&	 &+.&')-(	 ,#.#9	 "&	 "#'	 ,!&$)#	 "&	 !$	
?&$7/&$-�	,-/-	&(	&5	,#(-	"&5	/-"&5-	"&	&%-5!, 7$	.-'	(&5&,, 7$	$#)!'#5	;	5#	#"#.)#, 7$�	&(-	&(	
5-	 <!&	 "&0&/-(	 &$(&>#'�	 
$	 .#5#0'#(	 "&	 �#'M	 � "5&;	 C122KD�	 #!)-'	 "&5	 <!&�	 )#5	 %&9�	 (&#	 &5	 /A(	
!) 5 9#"-	 5 0'-	 "&	 )&+)-	 !$ %&'( )#' -	 (-0'&	 0 -5-6=#	 &%-5!) %#�	 F
5	 .5!'#5 (/-	 &(	 #.'-. #"-	 &$	 &5	
&()!" -	"&	5#	&%-5!, 7$�	$-	"&	5#	#"#.)#, 7$	C�-$9A5&9	�#55 	;	�& $#'" 	123ID�	

�-'	5#	%-,#, 7$	" "A,) ,#	"&	&()#	)&( (�	&$	.#') ,!5#'		&()&	 $, (-	"&5	/#',-	)&7' ,-	<!&	5#	
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(&5&,, 7$	 $#)!'#5	 ;	 #"#.)#, 7$�	 
$	 &5	 &$)&$" "-	 "&	 <!&	 5#	 (&$, 55&9�	 ( 	 $-	 /&$-(,#0#	 &5	 ' 6-'	

)&7' ,-�	 &+8 0&	 &(&$, #	 ,-$,&.)!#5�	 
$	 5-(	 .A''#?-(	 <!&	 ( 6!&$	 (&	 -.)7	 .-'	 .-$&'	 &$	 . &(	 "&	
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5#	5&,)!'#�	
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-?'&,&�	 
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� 	 (&	 ,-$( "&'#$	 ;	 '&5#, -$#$	 5-(	 ( &)&	 &$!$, #"-(	 #$)&' -'&(	 "&	 &()&	 &(,' )-�	 .!&"&	

"&(.5&6#'(&	"&	*()-(	&5	&$)'#/#"-	)&7' ,-	<!&	#,)!#5/&$)&	(-() &$&	&5	,-$,&.)-	"&	(&5&,, 7$	

$#)!'#5	<!&�	,-/-	(&>#5#	�!)!;/#	C1224�JD�	#&(	!$#	"&	5#(	 "&#(	/A(	 /.-')#$)&(	&$	5#	8 ()-' #	

"&5	 .&$(#/ &$)-G�	 �-$	 ? $&(	 " "A,) ,-(I3�	 &(	 .'&, (-	  "&$) ? ,#'	 5-(	 ?&$7/&$-(	 "&	 5-(	 <!&	

.'&)&$"&	"#'	,!&$)#	&5	/-"&5-	"&	(&5&,, 7$	$#)!'#5I1�	
$	"-(	"&	&()-(		?&$7/&$-(	(-$	&$	5-(	

<!&	(&	,&$)'#	&()#	)&( (�	&+.5 ,#'	&5	-' 6&$	"&	5#	#"#.)#, 7$	0 -576 ,#	;	&5	-' 6&$	"&	5#	" %&'( "#"	

0 -576 ,#�	&$)&$" "#	&()#	,-/-	&5	,-$:!$)-	"&	&(.&, &(	"&	(&'&(	% %-(�	


5	.!$)-	"&	.#') "#	.#'#	&+.5 ,#'	 5#	#"#.)#, 7$	;	 5#	" %&'( "#"	0 -576 ,#	 	&(	 5#	%#' #, 7$	

8&'&"#05&	 &$)'&	 5-(	  $" % "!-(	 "&	 !$#	 .-05#, 7$�	 
(.&,=? ,#/&$)&�	 5#(	 " ?&'&$, #(	 "&	 '#(6-(	

8&'&"#05&(	<!&	.-')#$	5-(	 $" % "!-(	"&	,#"#	.-05#, 7$	'&5#, -$#"-(	,-$	5#	(!.&'% %&$, #	;	5#	

'&.'-"!,, 7$�	


$	 5#(	 .-05#, -$&(�	 <!&	 &$	 &()&	 /-"&5-	 (&	 ,-$( "&'#$	 :!$)-	 ,-$	 &5	 #/0 &$)&	 &$	 &5	 <!&	

8#0 )#$�	5#	" (.-$ 0 5 "#"	"&	'&,!'(-(	&(	? $ )#II	C&(.#, -�	-+=6&$-�	5!9�	#5 /&$)-�	&$)'&	-)'-(�D	;	

&(	 ,#/0 #$)&�	 
$	 &(&	 #/0 &$)&	 &(.&,=? ,-	 8#;	  $" % "!-(	 ,-$	 ,#'#,)&'=() ,#(	 <!&	 #8=�	 &$	 &(&	

&(.#, -	;	) &/.-�	5&(	(-$		?#%-'#05&(	.#'#	(-0'&% % '	;	"&:#'	"&(,&$"&$, #�	
()#	&(	5#	'#97$	.-'	
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,'&,&$	;	$-	)-"-(	(&	'&.'-"!,&$	;	"&	5-(	<!&	(&	'&.'-"!,&$	$-	)-"-(	) &$&$	&5	/ (/-	$@/&'-	

"&	"&(,&$" &$)&(�IK		
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(	!$#	-0(&'%#, 7$	!$ %&'(#5	<!&	5-(	"&(,&$" &$)&(	(&	.#'&,&$	#	5-(	.'-6&$ )-'&(	.&'-	$-	

(-$	 6!#5&(	$ 	#	&55-(�	$ 	#	$ $6@$	-)'-	 $" % "!-	#!$<!&	(&#$	"&	5#	/ (/#	&(.&, &�		�#	'#97$	.-'	

5#	<!&	&()-	(!,&"&	&(	<!&	)-"-	(&'	% %-	&(	.-')#"-'	;	&(	8&'&"&'-	)#$)-	"&	 5-(	'#(6-(	<!&	 5-	

8#,&$	 @$ ,-�	 ,-/-	 "&	 5-(	 <!&	 5-	 8#,&$	 .#'&, "-	 #	 -)'-(	 C.'-6&$ )-'&(�	 8&'/#$-(�	 -)'-(	

?#/ 5 #'&(	 ;	 ,-$6*$&'&(D�	 	 �	 	 $ %&5	 /-5&,!5#'�	 ,#"#	  $" % "!-	 )#/0 *$	 ) &$&	 " ?&'&$, #(	 ;	

.#'&, "-	.'A,) ,#/&$)&	,-$	)-"#(	5#(	&(.&, &(�I4	

�&,#. )!5#$"-�	"&	)-"#(	5#(	" ?&'&$, #(	<!&	8#;	&$)'&	5-(	 $" % "!-(	"&	!$#	.-05#, 7$�	(&	

#!)-(&5&,, -$#$	 C-	(&5&,, -$#$	"&	/#$&'#	$#)!'#5D	 5#(	<!&	(-$	8&'&" )#' #(	;	 ?#%-'#05&(	.#'#	

(-0'&% % '	;	'&.'-"!, '(&�	
$	)#$)-	5-(	 $" % "!-(	?-'/#$	.-05#, -$&(�	#5	.#(-	"&5	) &/.-�	&$	5#	

.-05#, 7$	,#"#	%&9	8#0'A	/A(	 $" % "!-(	,-$	5#(	,#'#,)&'=() ,#(	<!&	?#%-'&,&$	5#	(!.&'% %&$, #	

;	 5#	 '&.'-"!,, 7$�	 (75-	 #(=	 5#	 % "#	 ,-$) $@#	 ;	 (&	 " %&'( ? ,#�	 �-(	 (&'&(	 % %-(	 <!&	 &+ ()&$	 (&	

.#'&,&$	/A(	#	 5-(	<!&	.!" &'-$	(-0'&% % '	 ;	 '&.'-"!, '(&�	&$	&5	.#(#"-	  $/&" #)-	;	 '&/-)-�	

<!&	#	5-(	<!&	$-	5-	8 , &'-$�	&(	#(=	"&	.#'( /-$ -(-�		

�#	,-/.-( , 7$	"&	5#(	.-05#, -$&(	,#/0 #	#	5-	5#'6-	"&5	) &/.-�	,-/-	&?&,)-		6'!.#5	"&	

5#(	,#'#,)&'=() ,#(	 $" % "!#5&(	C$#, / &$)-(�	/!&')&(�	(!.&'% %&$, #�	,#$) "#"	"&	"&(,&$" &$)&(	
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<!&	 (&	 " ,&	 &$	 (&$) "-	 .-05#, -$#5�	 �-	 <!&	 (!,&" 7�	 6&$&'#5/&$)&�	 $-	 ?!&	 <!&	 )-"-(	 5-(	
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/ &/0'-(	"&	5#	&(.&, &	#$,&()'#5	" &'-$	-' 6&$	#	5#	$!&%#	&(.&, &IZ�	( $-	<!&	!$#	.-05#, 7$	"&	

5#	#$,&()'#5	-' 6 $7	 5#	$!&%#�	�!#$"-	(&	" ,&	<!&	!$#	&(.&, &	-' 6 $7	%#' #(	&(.&, &(�	 )&$"'=#	

<!&	"&, '(&	<!&	" () $)#(	.-05#, -$&(	"&	5#	&(.&, &	#$,&()'#5	" &'-$	-' 6&$	#	$!&%#(	&(.&, &(IV�		

�#	 .-05#, 7$	 &$	 ,!&() 7$�	 #	 5-	 5#'6-	 "&5	 ) &/.-�	 .-"'A	 -	 $-	 #!/&$)#'�	 " (/ $! '�	

" (.&'(#'(&	-	)'#$(?-'/#'(&	#	)#5	6'#"-	<!&	,#"#	%&9	(&	.#'&9,#	/&$-(	#	-)'#(	.-05#, -$&(	"&	

5#	/ (/#	&(.&, &	;	 �	&%&$)!#5/&$)&�	(&'	-)'#	&(.&, &	-	"#'	-' 6&$	#	"-(	-	/A(	&(.&, &(�	
()-	

(75-	 .!&"&	 (!,&"&'	 ( 	 .#')&	 "&	 5-(	 ,#/0 -(	 ,-$( () &'-$	 &$	 /&,#$ (/-(	 <!&	 5#	 #=(5#$	

'&.'-"!,) %#/&$)&	 "&	 -)'#(	 .-05#, -$&(�	 �	 &()&	 .'-,&(-	 (&	 5&	 ,-$-,&	 ,-/-	 &(.&, #, 7$K2	 ;	

(-0'&	*5	'&,#&	&5	-' 6&$	"&	5#	0 -" %&'( "#"K3�	

�	5-(	'#(6-(	<!&	.'&%#5&,&$	#	)'#%*(	"&5	) &/.-	.-'	(&'	?#%-'#05&(	#	5-(	 $" % "!-(	<!&	5-(	

.-')#$	.#'#	(-0'&% % '	;	'&.'-"!, '(&�	'&(.&,)-	"&	5-(	 $" % "!-(	"&	5#	.-05#, 7$	&$	5#	<!&	% %&$	

<!&	$-	 5-(	) &$&$�	(&	 5&(	"&$-/ $#	'#(6-(	#"#.)#) %-(	;	&()&	 ?&$7/&$-	(!,&"&	.-'	(&5&,, 7$	

$#)!'#5K1�	 ,!;-	 ,-$,&.)-	 	 (&	 ( $)&) 9#	 ,-/-	 	 F(!.&'% %&$, #	 ;	 '&.'-"!,, 7$	 " ?&'&$, #5GKI�	 
$	

(=$)&( (�	
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�� �#	 "-05&	 ,#.#, "#"	 (!.&'% %&$, #Q'&.'-"!,, 7$	 &(	 !$#	 "&	 5#(	 ,#'#,)&'=() ,#(	 &$	 5#	 <!&	

(-$	" () $)-(	 5-(	  $" % "!-(�	� $	"!"#�	"&	 )-"#	 5#	%#' #, 7$	<!&	&+ ()&	&$	 5-	% %-�	&()#(	

" ?&'&$, #(	) &$&$	.#') ,!5#'	'&5&%#$, #	&%-5!) %#�	

�� �-(	  $" % "!-(	 )#/0 *$	 (-$	 " ?&'&$)&(	 &$	 &5	 $@/&'-	 "&	 "&(,&$" &$)&(	 ?*') 5&(	 <!&	

5-6'#$	)&$&'�	�)'-	'#(6-	'&5&%#$)&	&$	5#	8 ()-' #	"&	5-	% %-�	

�� � 	 (-$	 8&'&"#05&(	 5#(	 ,#'#,)&'=() ,#(	 <!&	 5&(	 ,-$? &'&$	 %&$)#:#	 #	 5-(	  $" % "!-(	 <!&	 5#(	

.-')#$	 Q'&(.&,)-	 "&	 5-(	 <!&	 $-	 5#(	 ) &$&$Q	 	 .#'#	 (-0'&% % '	 ;	 '&.'-"!, '(&�	 8#;	 #5)#(	

.'-0#0 5 "#"&(	"&	<!&	5-(	"&(,&$" &$)&(	)#/0 *$	5#(	)&$6#$�		

�� 
()-	)'#&	,-/-	,-$(&,!&$, #	<!&�	#	 5-	 5#'6-	"&	/!,8#(	6&$&'#, -$&(�	&$	 5#	.-05#, 7$	

8#;	,#"#	%&9	/A(	 $" % "!-(	,-$	&(-(	'#(6-(	8#()#	<!&	55&6#	&5	/-/&$)-	&$	<!&	)-"-(	

5-(	 ) &$&$	 C? :#, 7$	 "&	 !$	 ,#'A,)&'D�	 &(-(	 (-$	 5-(	 '#(6-(	 #"#.)#) %-(	 ;	 (&	 -' 6 $#$�	

" %&'( ? ,#$	;	/#$) &$&$	.-'	5#	 $)&'#,, 7$	%#' #, 7$Q(&5&,, 7$	$#)!'#5�	

�-(	 '#(6-(	 #"#.)#) %-(	 (-$	 #<!&55-(	 #	 ?#%-'	 "&	 5#	 (!.&'% %&$, #	 ;	 5#	 '&.'-"!,, 7$	 <!&	

8&'&"#$	5-(	 $" % "!-(	"&	(!(	.'-6&$ )-'&(	;	.!&"&$	8&'&"#'	#	(!(	"&(,&$" &$)&(�	
$	&5	?-$"-�	

5#	 (&5&,, 7$	 $#)!'#5	 #(=	 &$)&$" "#	 &(	 % )#5 "#"	 ;	 ?&') 5 "#"	 " ?&'&$, #5	 ;	 8&'&"#05&�	 �	 5#(	

,#'#,)&'=() ,#(	 /-'?-576 ,#(�	 #$#)7/ ,#(�	 ,-$"!,)!#5&(	 ;	 &,-576 ,#(	 #	 5#(	 <!&	 (&	 "&0&	 5#	

" ?&'&$, #	"&	?&') 5 "#"	8&'&"#05&	(&	5&(	"&$-/ $#	'#(6-(	#"#.)#) %-(�	�$#	) &''#	?*') 5	&(	5#	<!&	

"#	/!,8-(	?'!)-(�	!$	'#(6-	#"#.)#) %-	&(	&5	<!&	?#%-'&,&	5#	(!.&'% %&$, #	;	5#	'&.'-"!,, 7$�	&$	

-)'#(	 .#5#0'#(�	 5#	 ,-$) $! "#"	 ;	 5#	 " %&'( ? ,#, 7$	 "&	 5#	 % "#	 FB&5	 % 6-'-(-�	 &5	 (#$-�	 &5	 ?&5 9�	

(-0'&% %&	;	(&	/!5) .5 ,#G
C�#'L $	3Z4V�	3S3D�		
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&+.-$&$, #5/&$)&	;	!$#	-0(&'%#, 7$	!$ %&'(#5	&(	 5#	&()#0 5 "#"	"&	 5#(	.-05#, -$&(	&$	&()#"-	

&()#, -$#' -�	5-	<!&	(&	"&0&	#	5#	5 / )#, 7$	"&	5-(	'&,!'(-(�	�&	#8=�	�#'L $	 $? &'&	5#	F5!,8#	.-'	

5#	&+ ()&$, #	&$)'&	 $" % "!-(GKK�	
$	&()#	)&( (�	5-	<!&	(&	'&(#5)#	&(	<!&	?'&$)&	#	5#	5 / )#, 7$	"&	
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5-(	'&,!'(-(�	5#	% "#	(&	" %&'( ? ,#�	
(	)#$	 $$&6#05&	;	?'&,!&$)&	5#	5!,8#	;	5#	,-/.&)&$, #	,-/-		

5#	 ,--.&'#, 7$	 &$)'&	 &(.&, &(	 ;	 &$)'&	  $" % "!-(�	 
()-	 @5) /-	 &(	 &5	 &$?-<!&	 <!&	 '&(.#5"#	 5#	

.'-.!&()#	" "A,) ,#	" (&>#"#	;	.!&()#	#	.'!&0#	&$	&()#	  $%&() 6#, 7$�	
$	.#5#0'#(	"&	�#'L $	

C3Z4VD�	#�-(	<!&	(-0'&% %&$	$-	(-$	5#(	&(.&, &(	/A(	?!&')&(	$ 	5#(	/A(	 $)&5 6&$)&(�	( $-	5#(	<!&	

'&(.-$"&$	/&:-'	#5	,#/0 -$�
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$	 5#	,-/!$ "#"	#,#"*/ ,#	$-	(&	" (,!)&	( 	 5#	(&5&,, 7$	$#)!'#5	.'-"!,&	#"#.)#, 7$�	&(	

#/.5 #/&$)&	#,&.)#"-		<!&	 5#(	,#'#,)&'=() ,#(	?#%-'#05&(	#	 5#	(!.&'% %&$, #	;	 5#	'&.'-"!,, 7$	

"&	 5-(	 -'6#$ (/-(	 (-$	 #"#.)#, -$&(	 ;	 (&	 &+.5 ,#$	 .-'	 (&5&,, 7$	 $#)!'#5	 	 C� "5&;	 122KD�	 
5	

F.'-6'#/#	 #"#.)#) %-G	 &(	 &5	 ,-$:!$)-	 "&	 	 &()!" -(	 <!&	 (&	 '&#5 9#$	 .#'#	 	 &+.5 ,#'	 <!*	 )#$)-	

,-$)' 0!;&	5#	(&5&,, 7$	$#)!'#5	&$	5#	&+ ()&$, #	"&	,#"#	'#(6-	?&$-) .-	"&	!$	-'6#$ (/-	-	6'!.-	

)#+-$7/ ,-	"#"-	C�#;'	1224�	12V	;	�#;'	1223�	1ZID�	


(	  /.-')#$)&	'&/#',#'	<!&	( 	0 &$	5#	&+.5 ,#, 7$	"&	&%-5!, 7$	.-'	%#' #, 7$	;	(&5&,, 7$	

$#)!'#5	8#	)&$ "-	!$	6'#$	 /.#,)-�	$-	(75-	&$	5#	0 -5-6=#	( $-	&$	!$	6'#$	$@/&'-	"&	" (, .5 $#(�	

.-'	5#	.-)&$, #	&+.5 ,#) %#	<!&	) &$&	;	.-'	5#(	&% "&$, #(	,-$)!$"&$)&(	,-$	5#(	<!&	,!&$)#�	&(	

$&,&(#' -	"&5 / )#'	(!(	#5,#$,&(	;#	<!&	$-	)-"#	,#'#,)&'=() ,#	&$	5-(	(&'&(	% %-(	&(	#"#.)#) %#	

C�-!5"	1221�	122KD�	 	
()-	(&	" (,!) 7	#/.5 #/&$)&	 	&$	 5#	,-/!$ "#"	, &$)=? ,#	#	.#') '	"&	 5#(	

,'=) ,#(	 <!&	 8 , &'-$	 �-!5"	 ;	 �&L-$) $	 	 C3VSVD	 #5	 ��	�����
 ��������	������	 5#	 )&$"&$, #	 #	

0!(,#'	 &+.5 ,#, -$&(	 <!&	 (-()!% &'#$	 ,#"#	 ,#'#,)&'=() ,#	 "&	 5-(	  $" % "!-(	 $&,&(#' #/&$)&	

,-/-	!$	#"#.)#, 7$�	5-	<!&	( $	"!"#	&'#	!$	(&(6-	<!&	<!&"7	#,&.)#"-	,-/-	)#5�	#@$	&$	"&	5#	

-')-"-+ #	"&	5#	�&-'=#	� $)*) ,#�	�$	,-$,&.)-	,5#%&	&$	&()-	&(	5#	�(���������
<!&	(&	'&? &'&	#	5#(	

,#'#,)&'=() ,#(	 <!&	 ;#	 &+ ()=#$	 .&'-	 <!&	 ,-.)#$	 ,-/-	 ,-$:!$)-	 .#'#	 !$#	 ?!$, 7$	 /-" ? ,#"#	

C�-!5"	 1221�	 122KE	 JS3K4D�	 �#0&	 (&>#5#'	 <!&	 5#	 �(��������	 &(	 !$#	 #/.5 #, 7$	 "&5	 ,-$,&.)-	
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 ��
 ����������		 !) 5 9#"-	 .-'	 �#'L $	 C3Z4VD�	 �#	 ,'=) ,#	 "&	 �-5!"	 ;	 �&L-$) $	 #5	

��	����
��������	�����	( '% 7	,-/-	#:!()&	#	5#	(=$)&( (	&%-5!) %#	;�	&$	0!&$#	/&" "#�	&$,-$)'7	

(#5 "#	;	,-$, 5 #, 7$	'&6'&(#$"-	#	�#'L $	;	"&(.&6#$"-	"&	#8=	.#'#	55&6#'	#	/&:-'&(	G. ()#(		"&	

#)&'' 9#:&G�	

�!$#"-	#	&()&	#:!()&	;	'&" /&$( -$#/ &$)-	"&5	,#'A,)&'	#"#.)#) %-�	,#0&	'&(#5)#'	<!&	5#	

#"#.)#, 7$�		

^B_	.-(&&	)'&(	,-/.-$&$)&(�	&5	-' 6&$�	5#	" %&'( ? ,#, 7$	;	&5	/#$)&$ / &$)-	"&	5-(	,#'#,)&'&(�	
$	
&5	.#(#"-�	5-(	&()!" -(	&%-5!) %-(	(&	,-$,&$)'#'-$	&$	&5	.' /&'-	"&	&55-(�	.&'-	'&, &$)&/&$)&	(&	
8#$	 &/.&9#"-	 #	 "&(#''-55#'	 .'!&0#(	 ,5#"=() ,#(	 .#'#	 ,-$)'#()#'	 8 .7)&( (	 #"#.)#, -$ ()#(	 &$	
'&5#, 7$	 ,-$	 5#	 " %&'( ? ,#, 7$	 ;	 &5	 /#$)&$ / &$)-	 "&	 5-(	 ,#'#,)&'&(�	 �-$	 &55-�	 ,-/ &$9#	 #	
"&(#.#'&,&'	 5#	 #/0 6`&"#"	 <!&	 &+ ()&	 ,!#$"-	 #? '/#/-(	 <!&	 ,!#5<! &'	 &()'!,)!'#	 -	 ?!$, 7$	
.!&"&	 (&'
 F#"#.#) %#G�	 ( $	  /.-')#'$-(	 &5	 ,-$)&+)-	 6&$&#576 ,-	 &$	 &5	 ,!#5	 5#	 / (/#	 (!'6 7		
C�-''-$&	1224�	SZD�


�"&/A(	 "&	 " ?&'&$, #'	 5-(	 &()!" -(	 (-0'&	 #"#.)#, 7$	 &$	 -' 6&$�	 " %&'( ? ,#, 7$	 ;	

/#$)&$ / &$)-	 ,-/-	 " () $6!&	 �-''-$&	 C-.�	 , )D�	 #	 5#	 8-'#	 "&	 &$(&>#'�	 	 &(	 .#') ,!5#'/&$)&	

 /.-')#$)&	 (&>#5#'�	 <!&	 5#	 #"#.)#, 7$	 &(	 &%-5!, 7$	 0 -576 ,#	 ;	 5#	 &%-5!, 7$	 0 -576 ,#	 &(	 /A(	

<!&	(&5&,, 7$	$#)!'#5	;	#"#.)#, 7$�	
+ ()&$	-)'#(	" $A/ ,#(	&%-5!) %#(	&$	 5#(	.-05#, -$&(	,-$	

" ?&'&$)&(	  /.#,)-(	 <!&	 "&.&$"&$	 "&5	 )#/#>-	 ;	 &()'!,)!'#	 "&	 5#	 .-05#, 7$	 ;	 "&	 ?#,)-'&(	

#/0 &$)#5&(�	 	 <!&	 .!&"&$	 &()#'	 #,)!#$"-	 #	 5#	 %&9	 -	 ,-$(&,!) %#/&$)&�	 �$#	 "&	 *()#(	 &(	 5#	

"&' %#	 6*$ ,#�	 <!&	 &(	 5#	 ?5!,)!#, 7$	 #9#'-(#	 "&	 5#(	 ?'&,!&$, #(	 #5*5 ,#(	 "&	 !$#	 .-05#, 7$	

C�!)!;/#�	122V�	14JD�	
5	&?&,)-	"&	5#	"&' %#	&(	/#;-'	&$	.-05#, -$&(	.&<!&>#(�	<!&	(&	. &'"&$	

#5&5-(	 .-'	 .'-,&(-(	 #9#'-(-(	 -	 #,, "&$)#5&(�	 
()#(	 ?5!,)!#, -$&(	 #9#'-(#(	 &$	 5#(	 ?'&,!&$, #(	

#5*5 ,#(	.!&"&$	'&(!5)#'	&$	&5	'&/.5#9-	"&	!$-(	6&$&(	.-'	-)'-(	&$	5#	.-05#, 7$	#?&,)#"#�	,#(-	

&$	&5	<!&	8#;	&%-5!, 7$	$-	#"#.)#) %#�	�#	"&' %#	6*$ ,#	$-	.'-"!,&	#"#.)#, 7$�	$-	-0()#$)&�	

) &$&	,-$(&,!&$, #(	 /.-')#$)&(�	&(.&, #5/&$)&�	&$	5#	6&$*) ,#	/-5&,!5#'�	.#'&,&	&+.5 ,#'	6'#$	

.#')&	 "&	 5#(	 " ?&'&$, #(	 &$	 &5	 ���	 &$)'&	 &(.&, &(	 C�!)!;/#�	 122V�	 14JD�	 �#	 "&' %#	 ) &$&	 !$	

																																																																																																																																																																																																				
���������	+� 3(��
�� �� C�F���� >?X?9� >8X7J� �
� �	�� ��� �	��	� ������	� �	� �� � ����� 	��������� ��� 
��
�	���������������	�
������������
�����	����������������



Referentes Teóricos

90

&?&,)-	/#;-'	,!#$"-	5#	.-05#, 7$	&(	.&<!&>#	;	(&	/#$) &$&	#(=	.-'	/!,8#(	6&$&'#, -$&(	;	( 	

$-	&()A$	#,)!#$"-	-)'#(	" $A/ ,#(	&%-5!) %#(	,-/-	(&5&,, 7$	$#)!'#5	;	?5!:-	6*$ ,-KJ�	

�#	/ 6'#, 7$	&$	(&$) "-	&%-5!) %-	-	?5!:-	6*$ ,-�	

^B_	 &(	 &5	 /-% / &$)-	 "&	 #5&5-(	 &$)'&	 .-05#, -$&(	 CBD��#'#	 !$	 0 75-6-	 &%-5!) %-�	 5#	 / 6'#, 7$	
 /.5 ,#	 ?5!:-	 "&	 6&$&(�	 5#	 )'#$(?&'&$, #	 "&	 #5&5-(	 "&5	 ,-$:!$)-	 "&	 6&$&(	 "&	 !$#	 .-05#, 7$	 #5	
,-$:!$)-	"&	6&$&(	"&	-)'#	.-05#, 7$�	�#	/ 6'#, 7$	.!&"&	&()#'	-,#( -$#"#	.-'	,!#5<! &'	,#!(#	<!&	
"&(.5#,&	 #5&5-(	 5-	 0#()#$)&	 5&:-(	 ,-/-	 .#'#	  '	 "&	 !$#	 .-05#, 7$	 #	 -)'#�	 �-(	 /&,#$ (/-(	 "&	 ?5!:-	
6*$ ,-	%#$	"&("&	!$#	" (.&'( 7$	-,#( -$#5	"&	#$ /#5&(	:!%&$ 5&(	#	6'#$	" ()#$, #�	8#()#	)'#$(.-')&	
"&	.-5&$�	(&/ 55#(	-	&(.-'#(	.-'	&5	% &$)-�	&5	#6!#	-	5-(	#$ /#5&(	C�'&&/#$	;	�&''-$	1221�	34SD�	

�-/-	 (&	 /&$, -$7	 &$	 &5	  $, (-	 ,-''&(.-$" &$)&�	 &+ ()&	 %#' #, 7$	  $)&'.-05#, -$#5�	

C,-$:!$)-	 "&	 " ?&'&$, #(	 <!&	 &+ ()&$	 &$)'&	 5#(	 .-05#, -$&(	 "&	 5#	 / (/#	 &(.&, &D�	 �(=	 ,-/-	

$ $6@$	  $" % "!-	 &(	  "*$) ,-	 #5	 -)'-�	 $-	 8#;	 !$#	 .-05#, 7$	  6!#5	 #	 -)'#�	 .!&(	 ,#"#	 .-05#, 7$	

) &$&	 !$	 #,&'%-	 8&'&" )#' -	 @$ ,-�	 ?!&$)&(	 "&	 %#' #, 7$	 #,) %#(	 ;	 5#)&$)&(	 .#') ,!5#'&(�	 !$#	

&()'!,)!'#	 .-05#, -$#5	 " $A/ ,#	 ;	 ,-$" , -$&(	 #/0 &$)#5&(	 &(.&,=? ,#(	 ;	 ,#/0 #$)&(�	 
$	

,-$(&,!&$, #�	 5#(	 " $A/ ,#(	 &%-5!) %#(	 C(&5&,, 7$	 $#)!'#5�	 "&' %#	 6*$ ,#�	 /!)#, -$&(�	

'&,-/0 $#, 7$	 6&$*) ,#�	 )'#$(?&'&$, #	 8-' 9-$)#5	 "&	 6&$&(�	 .'-,&(-(	 &$"-( /0 7) ,-(�	

/ 6'#, 7$�	 '&5#, -$&(	 &,-576 ,#(�	 .#)'-$&(	 "&	 " ()' 0!, 7$D	 ) &$&$	 &?&,)-(	 " ?&'&$)&(	 &$	 ,#"#	

.-05#, 7$�	 
$	 5#(	 .-05#, -$&(	 .!&"&	 &()#'	 #,)!#$"-	 !$#	 !	 -)'#	 " $A/ ,#	 &%-5!) %#	 /#;-'	 -	

/&$-'/&$)&	;�	&()#'	 )&$(#$"-	 5-(	 '&(!5)#"-(	&$	(&$) "-(	-.!&()-(�	�(=	&5	 ?5!:-	6*$ ,-	.!&"&	

,-$)'#''&()#'	5-(	&?&,)-(	"&	5#	(&5&,, 7$	$#)!'#5	;	5#	"&' %#	.!&"&	(&'	"&, ( %#	( 	5#	.-05#, 7$	&(	

.&<!&>#	;	$-	#,)@#$	-)'#(	" $A/ ,#(	&%-5!) %#(�	
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�&,#. )!5#$"-	5-	<!&	(&	8#	"&(#''-55#"-	&$	5-(	$!&%&	&$!$, #"-(	"&	&()&	 $, (-�	(&	8#	#/.5 #"-	

&+.-$&$, #5/&$)&	&5	,-$-, / &$)-	(-0'&	5#	%#' #, 7$�	
$	(=$)&( (�	"&	5#	%#' #, 7$�	(&	&()!" #$�	

�� �!&$)&(	 C,#!(#(D�	 /!)#, 7$�	 '&,-/0 $#, 7$�	 )'#$(?&'&$, #	 8-' 9-$)#5	 "&	 6&$&(�	

&5&/&$)-(	)'#$(.-$ 05&(	&	 $$-%#, -$&(	&%-5!) %#(	,5#%&�	,-/-	&5	-' 6&$	"&	5#	,*5!5#	

&!,#' -)#�	�	$ %&5	.-05#, -$#5�	?5!:-	6*$ ,-�	

�� �&'&$, #�	(&,!&$, #(	;	'&"&(	6&$*) ,#(�	.'-,&(-(	;	?#,)-'&(	&. 6&$*) ,-(�	

�� � 5)'-(�	 .#)'-$&(	 ;	 '&()' ,, -$&(	 &$	 &5	 "&(#''-55-�	 (&5&,, 7$	 $#)!'#5	 C? :#, 7$	

"&)&'/ $=() ,#	"&	,#'#,)&'&(D�	"&' %#	6*$ ,#	C? :#, 7$	#9#'-(#	"&	,#'#,)&'&(D�
$	,#"#	

$ %&5	"&	-'6#$ 9#, 7$	"&	5-	% %-�	

�� �#;	 .'-,&(-(	 &%-5!) %-(E	 8#;	  $)&'#,, 7$	 &$)'&	 $ %&5&(	 ;	 ,-$	 &5	 #/0 &$)&E	 8#;	

%#' #, 7$	;	,-$(&'%#, 7$	"&	 $?-'/#, 7$�	

�� �#"#	$ %&5	,-$) &$&	#5	-)'-	;	) &$&	.'-. &"#"&(	&/&'6&$)&(�	

�� �#;	 /!5) .5 ,#, 7$	 ;	 /!&')&	 #	 $ %&5	 ,&5!5#'�	  $" % "!#5�	 "&	 &(.&, &(	 ;	 5-(	 -)'-(	

)#+-$&(�	 �-"-(	 5-(	 $ %&5&(	 (-$	 &$) "#"&(	 8 ()7' ,#(�	 ) &$&$	 !$	 ,-/ &$9-�	 !$	

"&(#''-55-	;	!$	"&(&$5#,&�	&+,&.)-�	8#()#	#8-'#�	5#	 $?-'/#, 7$	8&'&" )#' #�	

�-$	 &5	 /#',-	 )&7' ,-	 "&	 '&(.#5"-	 8#()#	 #<!=	 '&(&>#"-�	 &$	 &()#	 )&( (	 (&	 (-() &$&	 <!&	 5#	

&+.5 ,#, 7$	 F"#'L $ #$#	 "&	 �#'L $G�	 ( 6!&	 ( &$"-	 .5#)#?-'/#	 "&	 "&(.&6!&	 &$	 �
�	 ,-$	

" %&'( ? ,#"#(	 ;	 /-"&'$#(	 .5#)#?-'/#(	 "&	 #'' 0-�	 /!,8#(	 "&	 5#(	 ,!#5&(	 #.!$)#$	 #	 #/.5 #'	 5#(	

&+.5 ,#, -$&(	(-0'&	&5	-' 6&$	"&	5#	%#' #, 7$�	&5	,-/.5&:-	)'A$( )-	"&5	6&$-) .-	#5	?&$-) .-	;	5#	

.#') , .#, 7$	 "&5	 #/0 &$)&	 &$	 5-(	 ?&$7/&$-(	 &%-5!) %-(�	 �	 $ %&5	 "&	 " ()' 0!, 7$	 &(.#, -	

)&/.-'#5	 "&	 5#(	 &(.&, &(�	 #5	 .#'&,&'�	 ,-/-	 ( $)&) 97	 �'- 9#)	 C3V4Z�	 3VJK�	 � )#"-	 &$	 �-''-$&	

1222D	F) &''#	;	% "#	&%-5!, -$#$	:!$)#(G�	�	$ %&5	/-5&,!5#'�	$-	(75-	 /.-')#$	5-(	6&$&(�	)#/0 *$	
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&5	 #/0 &$)&	 6&$*) ,-	 C-)'-(	 6&$&(�	 ?#,)-'&(	 ;	 .'-,&(-(	 &. 6&$*) ,-(D�	 �#(	 '&()' ,, -$&(	 &$	 &5	

"&(#''-55-	8#$	"&	,-$( "&'#'(&	.#'#	,-/.'&$"&'	<!&�	 :!$)-	,-$	 	 5#(	 ?!&$)&(	"&	 
%#' #, 7$�	&(	

$&,&(#' -	,-$( "&'#'	.#)'-$&(	;		5=/ )&(	&$	5#	6&$&'#, 7$	"&	%#' #$)&(�	

�-/-	 .!&"&	 -0(&'%#'(&	 &$	 &()&	 ,#.=)!5-�	 5#	 %#' #, 7$	 &(	 -0:&)-	 "&	 &()!" -	 "&	 ,#. )#5	

 /.-')#$, #	 &$	 5#	 �
	 ,-$)&/.-'A$&#�	 5-	 <!&�	 ( $	 "!"#�	 $-	 (&'=#	 (-'.'&( %-	 .#'#	 �#'L $	 ( $-	

)-)#5/&$)&	576 ,-	;	6'#) ? ,#$)&�	(&6!'#/&$)&	#'' 0#'=#	( $	"&(,#$(-	"&	!$#	. ()#	#	-)'#	&$	5#(	

/-"&'$#(	 .5#)#?-'/#(	 )&7' ,#(	 "&	 0 -5-6=#	 /-5&,!5#'�	 6&$*) ,#�	 ��	5���	�
 &. 6&$*) ,#�	 #	 5#	

0@(<!&"#	"&	&% "&$, #(	;	"&	'&5#, -$&(	&$)'&	5-(	8#55#96-(	"&	,#"#	" (, .5 $#�	"&	,#"#	&+.&')-�	

#	(!	/A(	? &5	)'#" , 7$	/&)-"-576 ,#	;	/#$&'#	"&	8#,&'	, &$, #�KS	


$	&()#	)&( (	(&	(-() &$&	<!&	5#	&$(&>#$9#	;	&5	#.'&$" 9#:&	"&5	������	;	"&	,!#5<! &'	-)'-	

/-"&5-	 "&	 5#	 �
	 8#$	 "&	 8#,&'(&	 ( )!#"-(	 )&7' ,#/&$)&�	 5-	 <!&	 ( 6$ ? ,#�	 &$)'&	 -)'#(	 ,-(#(�	
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,-$(, &$)&	.-'	(!	,#.#, "#"	*) ,#		;	'&(.-$(#0 5 "#"&(	 /.!)#05&(	"&	&55#	"&' %#"#(�		

�()#(	(-$		(75-	#56!$#(	"&	5#(	,-$&+ -$&(	&$)'&	-0(&'%#, -$&(�	,-$-, / &$)-	;	'&?5&+ -$&(	

? 5-(7? ,#(	<!&	(-0'&	5-(	(&'&(	% %-(�	;	,-/-	.#')&	"&		*()-(	5-	8!/#$-�	.-)&$, #	&5	/-"&5-	"&	

,#/0 -	 &%-5!) %-�	 �&(!5)#	 &% "&$)&	 5#	 %#5=#	 "&5	 ,-$-, / &$)-	 (-0'&	 5#	 &%-5!, 7$	 0 -576 ,#�	 $-	

(75-	 .-'	 (&'	 ,!5)!'#5/&$)&	 )'#(,&$"&$)&	 (!	 ,-$(&'%#, 7$�	 )#/0 *$	 .-'	 (&'	 .-)&$, #5/&$)&	

)'#$(?-'/#"-'	 .#'#	 ?-'/#'	 %#5-'&(	 ,-/-	 &5	 '&(.&)-	 #	 5#	 " %&'( "#"�	 &5	 $-	 (&+ (/-	 ;	 5#	

 $)&'%&$, 7$	 '&(.&)!-(#	 ,-$	 &5	 /&" -�	 
(	 )'#$(?-'/#"-'	 )#/0 *$	 &$	 5#	 /#$&'#	 "&	 %&'(&�	
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,-/.'&$"&'(&	 ;	 '&5#, -$#'(&	 ,-$	 (=	 / (/-�	 &$	 &5	 #!)-,-$-, / &$)-�	 5#	 #!)-%#5-'#, 7$�	 &5	

,! "#"-	 "&5	 &$)-'$-�	 5-(	 -)'-(	 ;	 &5	 ;-�	 
()#(	 #? '/#, -$&(�	 (&	 (-() &$&$	 &$	 &()#	 )&( (	 ;	 (&	

'&(.#5"#$	 &$	 5#	 &+.&' &$, #	 "&	 5#	 <!&	 (!(,' 0&	 "!'#$)&	 34	 #>-(	 "&	 "-,&$, #	 ,-) " #$#	 ;	

?-'/#, 7$	"-,&$)&	&$	 5#	�#,!5)#"	"&	� &$, #(	"&	 5#	����	;	&$	" %&'(-(	,-$)&+)-(	!'0#$-(	;	

'!'#5&(	"&	5#	�&.@05 ,#	�&+ ,#$#	;	#56!$-(	-)'-(	.#=(&(	"&	�/*' ,#	�#) $#�	)#/0 *$	&$	" %&'(-(	

&(.#, -(	.@05 ,-(	"&	" ?!( 7$	;	&+)&$( 7$	"&	5#	,!5)!'#�	

� $#5/&$)&�	 5#	 &"!,#, 7$	 )#/0 *$	 ,!/.5&	 !$#	 ?!$, 7$	 "&	 ,-$)'-5�	 ,-$(&'%#, 7$	 ;	

'&.'-"!,, 7$	"&5	( ()&/#	<!&	' 6&	#	,#"#	(-, &"#"	C?!$, 7$	'&.'&( %#	&$	 5-(	)*'/ $-(	"&	�#'#	

�#=$D�	�-'	&()#	%=#�	(&	,-$(&'%#$	;	'&.'-"!,&$	5#(	5 / )#, -$&(	<!&	&5	.-"&'	#( 6$#	#	,#"#	,5#(&	;	

6'!.-	(-, #5�	(&6@$	&5	'-5	<!&	5&	#)' 0!;&	&$	5#	'&#5 9#, 7$	"&		(!	.'-;&,)-	(-, -&,-$7/ ,-�	#(=�	

&5	 (!:&)-	 (&	 8#,&	 "&.-( )#' -	 "&	 !$#	 $-'/#) %#	 <!&	 #(!/&	 ,-/-	  "&-5-6=#	 .'-. #�	 �#0&	

.'&6!$)#'(&	 #	 <! *$	 ,-$% &$&	 <!&	 5-(	 ,-$-, / &$)-(	 , &$)=? ,-(	 (-0'&	 5#	 &%-5!, 7$	 0 -576 ,#	

(&#$	 #:&$-(	 #	 .'A,) ,#/&$)&	 ,!#5<! &'	 , !"#"#$-	 ;	 &$	 (!	 5!6#'	 .'&%#5&9,#$	  "&#(	 ? : ()#(	 ;	

(!.&'() , -$&(	"&, /-$7$ ,#(	(-0'&	5-	% %-	;�	,-/-	.#')&	"&	5-	% %-�	5-	8!/#$-�	�	<! *$&(	(&'=#	

5-(	0&$&? , #'-(	"&	,-/.'&$"&'	5#	)'#$(?-'/#, 7$	"&	5-	% %-	,-/-	5&;	"&	% "#�		

�#	 #.!&()#	 &$	 &()&	 .'-;&,)-	 "&	  $%&() 6#, 7$	 &(	 #	 <!&	 )-"-	  $" % "!-	 .!&"&	 #"<! ' '�	

,-/.'&$"&'	 ;	 !(#'	 #"&,!#"#/&$)&	 5-(	 ,-$-, / &$)-(	 &%-5!) %-(	 ?!$"#/&$)#5&(	 ;�	 ,-$	 &55-�	

)'#$(?-'/#'	(!(	/#',-(	'&?&'&$, #5&(	(-0'&	(=	/ (/-�	5-(	-)'-(	;	&5	#/0 &$)&�	) &$&	"&'&,8-	#	

&55-	 ;�	 5#	 &+.&' &$, #	 /!&()'#	 <!&	 5&	 '&(!5)#	 	 ?#(, $#$)&�	 
()-(	 (-$	 #56!$-(	 "&	 5-(	 '&?&'&$)&(	

.&"#676 ,-(	#	.#') '	"&	5-(	,!#5&(	(&	" (&>7	5#	.'-.!&()#	" "A,) ,#	&$	&()#	 $%&() 6#, 7$�	

��#� )&)$#���
$6�%"�)6��
$#
%!
6)�!
 �#�$&,�+/#$!



5	 ,-$-, / &$)-	 "&	 5-	 % %-	 &$	 5#	 #,)!#5 "#"	  /.5 ,#	 ,-$-,&'	 5-(	 ?&$7/&$-(	 0 -576 ,-(	 ;	 5#(	

&+.5 ,#, -$&(	 ?!$, -$#5&(�	 &)-576 ,#(�	 &,-576 ,#(�	 0 -6&-6'A? ,#(	 ;	 &%-5!) %#(	 <!&	 "#$	 (-0'&	

&55-(	5#(	, &$, #(	0 -576 ,#(�	�5	,-$-,&'	(-0'&	5-	% %-�	(&	,-$-,&	(-0'&	(=	/ (/-�	(-0'&	5-(	-)'-(	;	
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(-0'&	&5	#/0 &$)&�	,-$-, / &$)-(	"&	.' /&'	-'"&$	&$	5#	% "#	,-$)&/.-'A$&#�	<!&	(75-	.!&"&$	

5-6'#'(&	( 	(&	#') ,!5#$	#	5-	5#'6-	;	#$,8-	"&5	( ()&/#	&"!,#) %-�	


$(&>#'	 , &$, #	 &(	 &$(&>#'	 ?-'/#(	 "&	 .&$(#/ &$)-�	 %#5-'#, 7$	 ;	 %#5 "#, 7$	 "&	

,-$-, / &$)-�	 $)&'#,, -$#$	 #<!=	 ,!#)'-	 &. ()&/-5-6=#(�	 5#	 "&	 5#	 , &$, #	 &$	 ,!&() 7$�	 5#	 "&5	

" "#,)#	 ;	 ,!#5<! &'	 -)'-	 #,)-'	 <!&	 8#;#	 '&#5 9#"-	 5#	 )'#$(.-( , 7$	 " "A,) ,#	 C&$	 )&+)-(�	 &$	 &5	

,!''=,!5!/	;	&$	5-(	,-$)&$ "-(	,-/-	,&$)'-	"&	*()&DE	5#	"&5	"-,&$)&E	;	5#	"&5	" (,&$)&	C,?�	� )-$&	

3VZ3�	 9<! &'"-	 �;/&' ,8	 1224�	 �"@' 9	 �'#%-	 122JD�	 
$	 &()&	 (&$) "-�	 5#	 .'-.!&()#	 "&	 &()#	

 $%&() 6#, 7$	 .#')&	 "&5	 .' $, . -	 "&	 '&5#, -$&(	 % )#5&(	 &$	 5#	  $)&'#,, 7$	 " "A,) ,#	 &$)'&	 5-(	

(!:&)-(	<!&	.#') , .#$	&$	&5	#,)-	&"!,#) %-�	" "#,)#(�	.'-?&(-'&(	;	#5!/$-(�		


$	 &5	 5&$6!#:&	 , &$)=? ,-	 (-$	 '&5&%#$)&(	 5-(	 ,-$,&.)-(	 #(-, #"-(	 #	 5-(	 /-"&5-(�	 <!&	 (-$	

!$#	 .#') ,!5#'	 ,-$()&5#, 7$	 ,-$,&.)!#5�	 �-	 -0()#$)&�	 $-	 0#()#	 ,-$	 &$(&>#'	 ,-$,&.)-(�	 &(	

$&,&(#' -	&$(&>#'	5#	?-'/#	&$	<!&	(&	'&5#, -$#$	*()-(	&$	5#(	&+.5 ,#, -$&(	, &$)=? ,#(�		

^B_	5#	?!$, 7$	"&	,-$&,)#'	5-(	,-$,&.)-(	$-	&(	#56-	 $() $) %-	;	/&,A$ ,-	;�	.-'	)#$)-�	 $?#5 05&�	( $-	
<!&	(&	%#	?-'/#$"-	#	)'#%*(	"&	5#	 $()'!,, 7$	;	&5		&:&', , -E	&$	'&(!/&$�	0#:-	5#	6!=#	"&5	/#&()'-�	

()&	 .-(&&	 ;#	 )#5&(	 ,-$&+ -$&(	 576 ,#(	 &$	 #,)-	 ;�	 ,-/-	 )#5&(�	 5#(	 ,-/!$ ,#	 #5	 &(,-5#'�	 
(	 "&	 &()&	
/-"-	 ,-/-	 &5	 &(,-5#'B	 #.'&$"&	 #	 ,-$-,&'	 $-	 (75-	 ,-$	 %&'"#"	 &$	 ,!#$)-	 #5	 ,-$)&$ "-�	 ( $-	
)#/0 *$	,-$	.'-6'&( % "#"	"&	,-$&+ -$&(	576 ,#(G�	C� )-$&	3VZ3�	11D�	

�	&()#	.'-6'&( % "#"	(&	5&	8#	"&$-/ $#"-	&$	5#	!$ "#"	" "A,) ,#	.'-.!&()#�	5#	&(. '#5	"&	

&$(&>#$9#�	.#'#	5#	<!&	(&	'&<! &'&	?-'/#, 7$	"-,&$)&	;	5#	&(. '#5	"&	#.'&$" 9#:&�	/&" #"#(	.-'	

,-$)&$ "-(	#') ,!5#"-(	 )#/0 *$	#	/-"-	"&	&(. '#5	"&	�
	&$	,#"#	6'#"-	&(,-5#'�	#,) % "#"&(	;	

'&,!'(-(	" "A,) ,-(	<!&	5-(	'&(.#5"&$�	


5	" A5-6-	&$)'&	'&?&'&$)&(	&. ()&/-576 ,-(	;	" "A,) ,-(	#') ,!5#�	&$	.#')&�	&5	/-"&5-	.#'#	

(&5&,, -$#'	 ;	 ,-$&,)#'	 ,-$-, / &$)-(	 ?!$"#/&$)#5&(	 "&	 �
	 <!&	 (&	 .!(-	 #	 .'!&0#	 &$	 &()#	

 $%&() 6#, 7$	 ;	 <!&	 (&	 .-$&	 #	 ,-$( "&'#, 7$	 #	 .#') '	 "&	 5#	 ,-$?'-$)#, 7$	 '&#5 9#"#	 &$	 &5	 #!5#�		

�#0&	 (&>#5#'	 <!&	 5#	 .'-.!&()#	 "&	 8#,&'	 "&	 5-(	 ,-$-, / &$)-(	 &%-5!) %-(	 ,-$)&$ "-(	

)'#$(%&'(#5&(�	(&	"&' %7	"&	" ,8#	&+.&' &$, #�	
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()-	@5) /-�	,- $, "&	,-$	5#	.'-.!&()#	"&	X#/.-!'#M (	&$	'&5#, 7$	,-$	5#(	,#'#,)&'=() ,#(KZ	

<!&�	#	(!	:! , -�	"&0&'=#	)&$&'	!$	.5#$	"&	&()!" -(	"&	0 -5-6=#	&$	5#	&(,!&5#	(&,!$"#' #	;	&$	5#	

!$ %&'( "#"	#	$ %&5	"&	.'&6'#"-�	�#"-	<!&	F5#	&%-5!, 7$	&(	 5#	 )&-'=#	!$ ? ,#"-'#	,&$)'#5	&$	 5#	

0 -5-6=#;#	<!&	&+.5 ,#	)#$)-	5#	!$ "#"	,-/-	5#	" %&'( "#"	"&	5#	% "#G�	!$	/#',-	&%-5!) %-	.-"'=#	

(&'% '	 "&	 0#(&	 .#'#	 5#	 &$(&>#$9#	 "&	 )-"-(	 5-(	 ?&$7/&$-(	 0 -576 ,-(	 ;&5	 -' 6&$	 "&	 ?-'/#(	 ;	

?!$, -$&(	 0 -576 ,#(�	 .#'#	 ,-/.'&$"&'	 5-(	 8#55#96-("&	 5#	  $%&() 6#, 7$	 &$	 / ,'-0 -5-6=#�	

0 -5-6=#	"&5	"&(#''-55-	&%-5!) %-	;	6&$7/ ,#�;	.#'#	"#'(&	,!&$)#	"&	<!&	5-(	(&'&(	8!/#$-(	(-$	

C#5	 /&$-(	 0 -576 ,#/&$)&	 8#05#$"-D	 !$#	 ,-')#	 0 ?!',#, 7$	 &$	 5#	 &%-5!, 7$	 "&	 5#	 % "#	

CX#/.-!'#M (	123K#�	KD�	

-���%����	����
���	��������
	��������	������	������������
��������
.

�#	 '&5&%#$, #	"&	 5#	, &$, #	,-/-	,#/.-	,!5)!'#5	&(	 5#	 '#97$	.' /#' #	.#'#	(&'	-0:&)-	"&	

#.'&$" 9#:&	&$	 5#	&(,!&5#�	�!$#"-	#	&()-�	 5#	0 -5-6=#	8#	)-/#"-	,#"#	%&9	/#;-'	  /.-')#$, #�	

)#$)-	"&$)'-	"&5	)&''&$-	, &$)=? ,-	,-/-	&$	-)'#(	&(?&'#(	;	&()-	(&	"&0&�		&$	0!&$#	/&" "#�	#	5#	

�
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�-;	 /A(	 <!&	 $!$,#	 ,-$)#/-(	 ,-$	 !$#	  /#6&$	 "&	 5#	 , &$, #	 ,-/-	 &5&/&$)-	  $" (-5!05&	 "&	 5#	
,!5)!'#	/-"&'$#�	;	"&	5#	0 -5-6=#�	&$	.#') ,!5#'�	,-/-	&:&	"&("&	&5	,!#5	#)&$"&'	#56!$-(	"&	5-(	/A(	
 $)&'&(#$)&(	 .'-05&/#(	 "&	 5#	  $%&() 6#, 7$	 , &$)=? ,#	 ;	 8!/#$=() ,#�	 �#	 #/.5 #	 ,-0&')!'#	 ;	
.'-?!$" "#"	 "&	 5-(	 &()!" -(	 ,&$)'#"-(	 &$	 )-'$-	 #	 �#'L $	 ;	 &5	 &%-5!, -$ (/-	 &$	 5#(	 @5) /#(	
"*,#"#(	8#	( "-	&$	6'#$	.#')&	'&(.-$(#05&	C:!$)-	,-$	 5-(	&()!" -(	(-0'&	&5	" (,!'(-	8&'&" )#' -D	
"&	 &()#	 $!&%#	  /#6&$	 "&	 5#	 , &$, #	 ;	 (!	 &()!" -	 "&("&	 5#(	 8!/#$ "#"&(	 C�#'#8-$#�	 �!A'&9	 ;	
�8& $0&'6&'	1223�	3ID�

�&	#,&.)#	&$	6&$&'#5	<!&	5#	#5?#0&) 9#, 7$	, &$)=? ,#	 $" % "!#5	;	(-, #5	.#'#	5#	?-'/#, 7$	

"&	 , !"#"#$-(	 '&?5&+ %-(�	 ,'=) ,-(�	 .#') , .#) %-(�	 &"!,#05&(�	 <!&	 (&#$	 ,#.#,&(	 "&	 &$)&$"&'	 &5	

/!$"-	&$	6&$&'#5�	(!.-$&	!$#	,!5)!'#	, &$)=? ,#�	  $"&.&$" &$)&/&$)&	"&	,!#5<! &'	#.5 ,#, 7$	

.'A,) ,#	 $/&" #)#	<!&		&()#	)&$6#�	�	&(-	 $,5!;&	#	5#	0 -5-6=#	&%-5!) %#	C�#.-$ �	122VD�		


()&	 ,-$-, / &$)-	 .&'/ )&	 #"<! ' '	 8#0 5 "#"&(	 .#'#	 "&(&$%-5%&'(&	 &$	 5#	 % "#	 ,-) " #$#	 ;	 &$	 &5	
&$)-'$-		
$	5#	" /&$( 7$	(-, #5	&5	,-$-, / &$)-	, &$)=? ,-�	:!$)-	,-$	-)'-(	,#/.-(	,!5)!'#5&(	,-/-	
5#	 ? 5-(-?=#�	 &5	 #')&�	 5#	 )&,$-5-6=#�	 5#	 8 ()-' #�	 .-( 0 5 )#	 5#	 ,-$()'!,, 7$	 "&	 (-, &"#"&(	 /A(	
&<! )#) %#(�	 .5!'#5&(�	 "&/-,'A) ,#(�	 ,-$	 /#',-(	 '&?&'&$, #5&(	 <!&	 .&'/ )&$	 )-/#'	 /&:-'&(	
"&, ( -$&(	 $" % "!#5&(	;	,-5&,) %#(�	.#') , .#'	"&	?-'/#	-'6#$ 9#"#	&	 $?-'/#"#	&$	5#	"&? $ , 7$	"&	
.-5=) ,#(	, &$)=? ,#(	;	)&,$-576 ,#(	;	&$	5#	&5&,, 7$	"&	&() 5-(	"&	% "#		^;	.#)'-$&(	"&	,-$(!/-_	C�! 9�	
�5%#'&9�	&)�	#5�	1231�	Z1D�	


5	,-$-, / &$)-	(-0'&	 5#	&%-5!, 7$	"&	 5#(	&(.&, &(�	;	,-/-	.#')&	"&	*()#(	"&	 5#	&(.&, &	

8!/#$#�	 	 #!/&$)#	 5#(	 .-( 0 5 "#"&(	 "&	 )-/#'	 /&:-'&(	 "&, ( -$&(	 &$	 5#	 % "#	 	 .' %#"#	 ;	 &$	 5#	

&(?&'#	 .@05 ,#	 .-'<!&	 -?'&,&	 &+.5 ,#, -$&(	 ?!$, -$#5&(	 &	 8 ()7' ,#(	 .#'#	 &$,#'#'	 .'-05&/#(	

#,)!#5&(	"&	,-')&	 $" % "!#5	;	(-, #5�	

�&>#5#	 � 65 !,, 	 H&$	 &$)'&% ()#Q	 <!&	 	8-;	 &$	 "=#�	 5#	 /#;-'=#	 "&	 5-(	 ? 57(-?-(	 &()#'=#$	 "&	

#,!&'"-	&$	<!&	 5#	 ,-/.'&$( 7$	"&	 5#	$#)!'#5&9#	8!/#$#	,-/ &$9#	,-$	 5#	 ,-/.'&$( 7$	"&	 5#	

&%-5!, 7$�	 &$	 &$)&$"&'	 5#(	 5 / )#, -$&(	 ;	 5#(	 ,#'#,)&'=() ,#(	 "&	 5-(	 (&'&(	 8!/#$-(	 F<!&	

.'-% &$&$	"&	$!&()'#	8 ()-' #	&%-5!) %#�	"&	$!&()'-	.#(#"-G�	�-(	(&'&(	8!/#$-(�	#5	(&'	#$ /#5&(	

,-/-	,!#5<! &'	-)'#	&(.&, &�	F$-	&()#/-(	?!&'#	"&	5#	$#)!'#5&9#G�	F&()#/-(	(!:&)-(	#	5#	/ (/#	

,5#(&	 "&	 ?&$7/&$-(	 $#)!'#5&(�	  $,5!;&$"-	 5#	 (&5&,, 7$	 $#)!'#5	 ;	 -)'-(	 ) .-(	 "&	 ?&$7/&$-(	

&%-5!) %-(GE	#5	  6!#5	<!&	&$	)-"#(	5#(	&(.&, &(�	 5#	&(.&, &	8!/#$#	&(	'&(!5)#"-	"&	5#	(&5&,, 7$	

$#)!'#5�	 <!&	 F)'#0#:7G	 &$	 &5	 .#(#"-	 &$	 !$	 #/0 &$)&	 .#') ,!5#'�	F�&/-(	 ,#/0 #"-	 $!&()'-	
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&$)-'$-�	.&'-	$-	$-(	8&/-(	,#/0 #"-	"&("&	!$#	.&'(.&,) %#	0 -576 ,#�	.-'	5-	<!&	&()#/-(	&$	
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"&5	 )'#9-	 /A(	 ? $-	 "&	 5#	 #( 6$#)!'#	 <!&	  /.#')&	 ;	 &(	 ,-8&'&$)&	 ,-$	 5#	 .'-.!&()#	 "&	

c)'#$(.-( , 7$	" "A,) ,#d�	"&	�8&%#55#'"	C3VV3D�	
$	&()&	/#',-�	(-$	.'&6!$)#(	,5#%&(�	T�&	<!*	

#(.&,)-	 "&	 5#	 '&#5 "#"	 "#	 ,!&$)#	 &5	 ,-$-, / &$)-	 #	 &$(&>#'U	 T�!*	 ?&$7/&$-	 -	 .' $, . -	

?!$"#/&$)#5�	,' )&' -�	.'-05&/#�	/*)-"-�	)*,$ ,#	-	#,) )!"	(&	.!&"&	,#.)#'	!) 5 9A$"-5-	,-/-	

&:&/.5-U	 T�!*	 ( 6$ ? ,#"-	 .'&% -	 .!&"&	 )&$&'	 &()&	 ,-$,&.)-	 .#'#	 &5	 #5!/$#"-	 "&	 / 	 ,5#(&U	

T�7/-	.!&"&	&()&	,-$)&$ "-	/-% 5 9#'	/#',-(	'&?&'&$, #5&(�	576 ,#(	"&	'#9-$#/ &$)-�	)-/#	"&	

"&, ( -$&(	;	%#5-'&(	&$	5-(	#5!/$-(U	C,?�	9<! &'"-	�;/&' ,8	1224�	33ID�	

�!&()-	<!&	5-(	c.'-,&" / &$)-(d	$-	(-$	 $"&.&$" &$)&(	"&	5-(	,-$)&$ "-(	;	*()-(	%#$	#	

(&'	 " %&'(-(�	 $-	 &(	 .-( 05&	 &$(&>#'	 (&6@$	 !$	 c/*)-"-	 , &$)=? ,-d	 0#(#"-	 &$	 5#	

&+.&' /&$)#, 7$�	 �&	 8#$	 "&	 !) 5 9#'	 5#(	 8#0 5 "#"&(	 (!.&' -'&(	 "&	 c'#9-$#/ &$)-	 , &$)=? ,-d	

&$(&>#$"-	#	#'6!/&$)#'	, &$)=? ,#/&$)&	C� 55#'	;	�' %&'�	3VZSD	.#'#	.#') , .#'	&$	!$	" (,!'(-	

, &$)=? ,-	CX!8$�	3VVIE	�85((-$�	3VV4D�		
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�-'	)-"-	&55-�	&5	.'-?&(-'#"-	$&,&( )#	,-$-, / &$)-	/&)#" (, .5 $#'	.#'#	&()'!,)!'#'	 5-(	

,-$-, / &$)-(	 C�#',=#�	 3VVZE	 9<! &'"-	 &)	 #5��	 3VVVD�	 <!&	 &(	 $&,&(#' -	 .#'#	 &()'!,)!'#'	 !$#	

"&)&'/ $#"#	.'-.!&()#�	5#	,!#5	%#	#	(&'	)'#$(" (, .5 $#'	C-.�	, )�D�	


$	&5	/#',-	"&5	����	 5-	#$)&' -'	( 6$ ? ,#	<!&�	.#'#	&$(&>#'	�
�	&5	.'-?&(-'	 '&<! &'&	"&	

?-'/#, 7$	&$	&. ()&/-5-6=#	"&	 5#	, &$, #	;	" (.-$"'A	"&5	6'#$	/#.#	"&	-' &$)#, 7$	(-0'&	 5#(	

" ? ,!5)#"&(	 <!&	 &$)'#>#	 &5	 #.'&$" 9#:&	 "&	 &()-(	 )&/#(	 ;	 -' &$)#, -$&(	 .#'#	 '&(-5%&'5#(�	 
$	

/!,8#(	-,#( -$&(	.-"'A	 (&6! '	 ,#/ $-(	#$"#"-(	;	&$	-)'#(	#0' 'A	0'&,8#(	;	 F8#'A	,#/ $-	#5	

#$"#'G�	 5-	 ,!#5	 !(!#5/&$)&	 (!,&"&	 &$	 &5	 &:&', , -	 .'-?&( -$#5	 "&	 5#	 "-,&$, #	 ( $	 ,-$)#'	

'&6!5#'/&$)&	,-$	!$#	0'@:!5#	;	!$	/#.#	"&5	)&''&$-�	�-	<!&	&5	���	#.-')#	&(	!$#	,#')-6'#?=#	

"&5	 )&''&$-	 " "A,) ,-	 .#'#	 .'-?&(-'&(	 &	  $%&() 6#"-'&(	 <!&	 .&', 0#$	 5#	 '&(-$#$, #	 "&	 &()&	

/-"&5-�	 ;	 ( 	 5#(	 F$-)#(G	 .&', 0 "#(	 5&(	 '&(!5)#$	 #'/-$ -(#(�	 .!&"#$	 ,-/.#'#'5-�	 	 .'-0#'5-�	

#"&,!#'5-�	 #/.5 #'5-�	 '&( 6$ ? ,#'5-�	 ,' ) ,#'5-	 ;�	 &$	 )-"-	 ,#(-�	 "&(&,8#'5-	 ;	 -?'&,&'	 /&:-'&(	

.'-.!&()#(�	


$	(=$)&( (�	&5	����	,-/-	/-"&5-	"&	 $%&() 6#, 7$	;	"&	 $)&'%&$, 7$	" "A,) ,#	&(	!$#	6!=#	

.#'#	 -' &$)#'	 &$	 ,!A5	 -	 ,!A5&(	 "&	 5-(	 " %&'(-(	 $!"-(	 .'-05&/A) ,-(	 (&	 !0 ,#$	 5#(	 " ? ,!5)#"&(	

 "&$) ? ,#"#(	&$	5#	"-,&$, #	;	&$	5#	 $%&() 6#, 7$�	"&	"7$"&	.'-% &$&$	&(#(	" ? ,!5)#"&(	;	#	<!*	

-	 <! *$	 " ' 6 '	 5-(	 &(?!&'9-(�	 
(	 )#/0 *$	 !$	 -'6#$ 9#"-'	 .#'#	 .'-. , #'	 &5	 " A5-6-	 " (, .5 $#'	

( ()&/A) ,-	;	!$#	%=#	.#'#	8#,&'	55&6#'	8#()#	&5	#!5#	,-$-, / &$)-(	"&	" ?&'&$)&(	,#/.-(�	&$)'&	

&55-(	"&	 5#	  $%&() 6#, 7$	&$	" "A,) ,#�	 	<!&	$-	(!&5&$	&()#'	#	" (.-( , 7$	"&5	.'-?&(-'	;	<!&	 5#	

/#;-'=#	"&	5#(	%&,&(	$ 	( <! &'#	5-(	,-$-,&	$ 	(#0&	<!&	&+ ()&$�	�#	.'&/ (#	&(	<!&	&()-	" $#/ 9#	

&5	.'-,&(-	&"!,#) %-	"&	/#$&'#	<!&	5-(	(!:&)-(	(&	/-% 5 9#$	8#, #	5#	,-$(&,!, 7$	"&	5-(	? $&(	;	

(&	5-6'#$	/&:-'&(	'&(!5)#"-(	<!&	"&	5#	?-'/#	,-$%&$, -$#5	&$	5#	<!&	$-	&+ ()&$	.!&$)&(	&$)'&	

5#	 )&-'=#�	 5#	  $()'!/&$)#, 7$	 "&	 .'-.!&()#(	 	 ;	 5#	 .'A,) ,#	 &"!,#) %#�	 
()#	 )&( (	 ) &$&	 ,-/-	

 $)&$, 7$	,-$()'! '	;	.'-0#'	&(-(	.!&$)&(	)'#$( )#$"-	.-'	&55-(	&$	&(,&$#' -(	&(,-5#'&(	'&#5&(�	

,-$	5-(	.'-?&(-'&(	&$	&:&', , -�	,-$	&(-(	#5!/$-(	;	5#(	,-$" , -$&(	"&	)'#0#:-	,-$	<!&	,!&$)#$�	
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�"#�!&$#���
 �)�/ �) ��
 �$
 %!
 ,+�,"$��!�
 �$
 %!�


 �# $, )�#$�
!%�$+#!�)6!�
�
%��
�5��/ "%��
$,)��$&�%-.) ��


!
%��
#"���
,+�5%$&/�) ��


�-/-	(&	 $" ,7	&$	5-(	 $, (-(	#$)&' -'&(�	&5	/-"&5-	"&	 $%&() 6#, 7$	;	"&	 $)&'%&$, 7$	" "A,) ,#	

.'-.!&()-	;	,-$)'#()#"-	&$	&()#	)&( (	&(	&5	����	�#"-	<!&	5#	.'&/ (#	"&	&()&	&$?-<!&	&(	<!&	

&$	 5#	 " "A,) ,#	 (&	 #$!"#$	 ;	 (&	 &+.'&(#$	 .'-05&/#(	 <!&	 .'-% &$&$	 "&	 " ?&'&$)&(	 ?!&$)&(�	 &5	

.' $, . -	 )&7' ,-	 .#'#	 	 &$,#'#'5-(	 &(	 &5	 " A5-6-	 &$)'&	 " (, .5 $#(	 ;	 &$)'&	 &$?-<!&(	 "&	

 $%&() 6#, 7$	<!&	.!&"&$	.-$&'(&	&$	'&5#, 7$�	

�� " (, .5 $#	 #	 &$(&>#'�	 &(.&, #5/&$)&	 (!	 &. ()&/-5-6=#�	 "&0#)&(	 &	 8 ()-' #	 ;	 &5	

,-$-, / &$)-	#/.5 #/&$)&	%#5 "#"-	.-'	5#(	,-/!$ "#"&(	, &$)=? ,#(	&$	,!&() 7$�	

�� .&"#6-6=#�	.#') ,!5#'/&$)&	,-/-	-' &$)#"-'#	"&	5-(	? $&(	&"!,#) %-(	<!&	(&	.&'( 6!&$	;	

5-(	/-"&5-(	)&7' ,-(	<!&	.&'/ )&$	#.'-+ /#'(&	#	*()-(E	

�� " "A,) ,#�	,-/-	" (, .5 $#	#') ,!5#"-'#	"&	5#(	"-(	#$)&' -'&(�	,-$	-0:&)-(�	.'-05&/#(		;	

&$?-<!&(	 "&	  $%&() 6#, 7$	 .'-. -(�	 #5!/0'#"-(	 .-'	 5#	 '&?5&+ 7$	 &. ()&/-576 ,#	 "&	 5#	

" (, .5 $#	#	&$(&>#'�	


$	5#	576 ,#	"&5	����	5#		/&)-"-5-6=#	&	 $()'!/&$)#, 7$	"&	.'-.!&()#(	"&' %#"#(	"&	&()&	

/-"&5-	 (&	 &$)'&)&:&$	 #	 5#	 5!9	 "&	 " ,8-	 " A5-6-	 ;	 "&	 5#	 &+.&' &$, #	 &$	 &5	 #!5#�	 �-/-	 .!&"&	

-0(&'%#'(&	&$	5#	� 6!'#	I�	�-"&5-	"&	 $%&() 6#, 7$	&	 $)&'%&$, 7$	" "A,) ,#	#	.#') '	"&	$@,5&-(	

.'-05&/A) ,-(	C���D�	&5	,&$)'-	"&	5#	  $)&'#,, 7$	" "A,) ,#	(-$	5-(	,-$)&$ "-(	C/-% 5 9#"-(	.-'	

5-(	(!:&)-(D�	
$	&()#	 )&( (�	" ,8-(	,-$)&$ "-(	(&	"&? $ &'-$	#	.#') '	"&5	#$A5 ( (	&. ()&/-576 ,-	

.'&(&$)#"-	 ,-/-	 '&?&'&$)&	 )&7' ,-�	  $, (-	 I�3	 �-$-, / &$)-(	 ?!$"#/&$)#5&(	 "&	 0 -5-6=#	

&%-5!) %#�	�-$	&()-(	?!$"#/&$)-(	"&	5#	" (, .5 $#	#	&$(&>#'	;	#	5#	5!9	"&	5#	 $%&() 6#, 7$	&$	&5	

,#/.-	(&	8 9-	5#	)'#$(.-( , 7$	" "A,) ,#	<!&	(&	.'&(&$)#'A	&$	&5	,#.=)!5-	K	"&	&()&	"-,!/&$)-�	



Referentes Teóricos

116

�#'#	 5#	 )'#(.-( , 7$	 " "A,) ,#	 '&#5 9#"#	 &$	 &()#	  $%&() 6#, 7$�	 &5	 '&?&'&$)&	 ,&$)'#5	 "&	 5-(	

'&(!5)#"-(	;	5-(	&$?-<!&(	'&.-')#"-(	&$	5#	5 )&'#)!'#	&(.&, #5 9#"#	#,&',#	"&	5#(	" ? ,!5)#"&(	<!&	

) &$&$	 5-(	 #5!/$-(	 .#'#	 &$(&>#'	 ;	 #.'&$"&'	 &5	 ������	 ?!&	 &5	 &$?-<!&	 "&	 -0()A,!5-(	

&. ()&/-576 ,-(	 .'-.!&()-	 .-'	 �-$9A5&9	 �#55 	 C1233D�	 �#'#	 8#,&'	 &5	 .!&$)&	 &$)'&	 5#	

 $%&() 6#, 7$	 ;	 5#	 .'A,) ,#	 &"!,#) %#�	 " ,8-(	 -0()A,!5-(	 )#/0 *$	 (&	 ,-$( "&'#'-$	 &$	 	 5#	

?-'/#, 7$	"-,&$)&	;	(&	8 , &'-$	"&5	,-$-, / &$)-	"&	5-(	.'-?&(-'&(	)#$)-	&$	5#(	#(&(-'=#(	,-/-	

&$	&5	)&+)-	#	*()-(	" ' 6 "-	;�	"&("&	5!&6-�	?!&'-$	'&?&'&$)&(	.#'#	&5	" (&>-	"&	5-(	'&,!'(-(	;	5#(	

#,) % "#"&(	" "A,) ,#(	<!&	?-'/#$	.#')&	"&	5#	!$ "#"	" "A,) ,#	" (&>#"#	&$	&()&	&()!" -�		

� $	"!"#�	5#	#' ()#	"&	5-(	-0()A,!5-(	&. ()&/-576 ,-(	&$	5-(	#5!/$-(	&(	!$	,' )&' -	,'!, #5	#	

5#	8-'#	"&	" (&>#'	.'-.!&()#(	"&	 $)&'%&$, 7$	&"!,#) %#�	�-	<!&	"&("&	&5	���	(&	.'&(!.-$&	&(	

<!&	" ,8-(	-0()A,!5-(	&()A$	.'&(&$)&(	-	5#)&$)&(	$-	(75-	&$	5-(	#5!/$-(�	)#/0 *$	&$	5-(		-)'-(		

(!:&)-(	  $%-5!,'#"-(	 &$	 5#	  $)&'#,, 7$	 " "A,) ,#	 ;	 &$	 5#	 " ?!( 7$	 "&	 5#	 , &$, #	 C.'-?&(-'&(�	

 $%&() 6#"-'&(�	" (&>#"-'&(	,!'' ,!5#'&(�	#!)-'&(	"&	'&,!'(-(	" "A,) ,-(�	-)'-(	,-/!$ ,#"-'&(D�	

�-	<!&	&()A	&$	:!&6-	&$	" ,8#	 $)&'#,, 7$	&(	5#	&. ()&/&	"&	,#"#	!$-	"&	5-(	#,)-'&(	"&5	.'-,&(-	

&"!,#) %-�	#"&/A(	"&	 5#	&. ()&/-5-6=#	"&	 5#	, &$, #	#	&$(&>#'�	 	�-'	&()#	 '#97$�	$-	0#()#	,-$	

" ' 6 '(&	 (75-	 #	 5-(	 #5!/$-(�	 &(	 $&,&(#' -	 #)#:#'	 ,#"#	 8&0'#	 "&5	 $!"-	 .'-05&/A) ,-	 "&	 5#	

" "A,) ,#�	
(-	(&	0!(,7	&$	&()&	&()!" -�	)#$)-	,-/-	?!&	.-( 05&�	

�-(	?!$"#/&$)-(	" "A,) ,-(	"&	5#	.'-.!&()#�	) &$&$	)'&(	. 5#'&(�		

<� �-(	-0()A,!5-(	&. ()&/-576 ,-(	 "&$) ? ,#"-(	.-'	�-$9A5&9	�#55 	C1233D�	

<� �#	.'-.!&()#	" "A,) ,#	,&$)'#"#	&$	,-$)&$ "-(�	'&(&>#"-	&$	&5	 $, (-		I�1�K�1�	<!&	) &$&	(!	

.!$)-	"&	-' 6&$	&$	�#/.-(	 C3VZVDE	 	<!&	(&	&$' <!&, 7	,-$	 5#	.'-.!&()#	"&	 	�#',=#	3VVZE	

/-" ? ,7	�5%#'&9	C1223DE	(&	,-$?'-$)7	,-$	�()-5? 	 C1223DE	;	(&	#,)!#5 97	&$	&()#	)&( (	,-/-	

/-"&5-	"&	 $%&() 6#, 7$	&	 $)&'%&$, 7$	" "A,) ,#	����			

<� �#	 &+.&' &$, #	 "-,&$)&	 "&	 5#	 <!&	 (!(,' 0&	 ,-$	 &5	 #%#5	 "&	 5-(	 .'-?&(-'&(	 "&	 &"!,#, 7$	

(&,!$"#' #	<!&	.#') , .#'-$	&$	&()&	.'-;&,)-�																																																																																																										


$	&5	( 6! &$)&	 $, (-�	(&	8#,&	!$#	0'&%&	'&(&>#	"&	!$-	"&	5-(	,#/.-(	'&.'&(&$)#) %-(	"&	

5#	  $%&() 6#, 7$	 &$	 " "A,) ,#�	 &5	 /-"&5-	 "&	 ,#/0 -	 ,-$,&.)!#5�	 ,!;-	 ,&$)'-	 (-$	 5#(	
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,-$,&., -$&(	#5)&'$#) %#(�	,-$	5#	 $)&$, 7$	"&	!0 ,#'	;	"&/#',#'	&()&	/-"&5-	"&5	"&	-0()A,!5-(	

&. ()&/-576 ,-(	;	"-,!/&$)#'	 5#(	 '#9-$&(	.-'	 5#(	<!&	(&	"&, " 7	-.)#'	.-'	*()&	@5) /-	,-/-	

'&?&'&$)&	)&7' ,-	&$	" "A,) ,#	"&	0 -5-6=#	&%-5!) %#�	.#') ,!5#'/&$)&	.#'#	&5	�������	

�

�

��# $, )�#$�
!%�$+#!�)6!�
�
 !&5)�
 �# $,�"!%



$	5#	 $%&() 6#, 7$	&$	" "A,) ,#	"&	5#(	, &$, #(	-,!.#$	!$		5!6#'	 /.-')#$)&	5#(	,-$,&., -$&(	"&	

5-(	&()!" #$)&(�	,-$-, "#(	,-/-	F,-$,&., -$&(	#5)&'$#) %#(G	 C��D	-	F "&#(	.'&% #(G	 C�D�	&$)'&	

/!,8#(	 -)'#(	 "&$-/ $#, -$&(�	 <!&	 (&	 '&? &'&$	 #	 5-	 <!&	 &5	 &()!" #$)&	 ;#	 (#0&	 #5	  $ , #'	 5#	

 $()'!,, 7$	 ?-'/#5�	 
5	 ,-$-, / &$)-	 "&	 *()#(	 ;	 5#	  /.-')#$, #	 <!&	 ) &$&$	 &$	 5-(	 .'-,&(-(	 "&	

&$(&>#$9#	;	"&	#.'&$" 9#:&	(-$�	

^B_	 !$-	 "&	 5-(	 . 5#'&(	 "&	 5#	 " "A,) ,#	 "&	 -' &$)#, 7$	 ,-$()'!,) % ()#	 ;	 !$#	 "&	 5#(	 5=$&#(	 "&	
 $%&() 6#, 7$	 /A(	 " ?!$" "#(	 ;	 "&	 /#;-'	  /.#,)-	 C�()-5? �	 1223�	 .�	 34SE	 �#/.#$#' -	 ;	 �)&'-�	
1222�	� 5	�*'&9	&)	#5��	1222�	.�	1IE	�(0-'$&	;	�'&;0&'�	3VV1�	.�	I1	�-(#"#�	1222�	.�	IJVE	�#$/#')=�	
1221	.�	3V	;	32J�	&$)'&	-)'-(	/!,8-(�	�#(	 $%&() 6#, -$&(	"&	W&#$	� #6&)	(&	,-$( "&'#$	. -$&'#(	
&$	5#	,-$( "&'#, 7$	"&	5-(	/-"-(	"&	.&$(#/ &$)-	"&5	(!:&)-	<!&	#.'&$"&		C�(0-'$&	;	�'&;0&'�	
3VV4�	.�	I1�	�,-))	&)	#5��	122S�	.�	I1D�	�A(	&(.&,=? ,#/&$)&�	&$	&5	A/0 )-	"&	 5#	" "A,) ,#	"&	 5#(	
, &$, #(�	 5#	 )&-'=#	 "&5	 #.'&$" 9#:&	 "&5	 .( ,75-6-	 �#% "	 �!(!0&5	 ?!&	 !$#	 "&	 5#(	 .' /&'#(	 &$	
 $,-'.-'#'	 5#(	 ��	 ,-/-	 !$	 ?#,)-'	 ?!$"#/&$)#5	 &$	 &5	 .'-,&(-	 "&	 #.'&$" 9#:&	 C�-$9A5&9	 �#55 �	
1233�	3IVQ3K2D�	


5	 .-()!5#"-	 6&$&'#5	 <!&	 (!0;#,&	 &$	 &()&	 &$?-<!&	 "&	  $%&() 6#, 7$	 &(	 <!&	 &+ ()&$	 "-(	

?-'/#(	 "&	 .&$(#/ &$)-�	 ,-$-, / &$)-	 , &$)=? ,-	 ;	 ,-$,&., -$&(	 #5)&'$#) %#(	 #	 *()&�	 �)'#(	

/#$&'#(	"&	&+.'&(#'	&()#	@5) /#	?-'/#	"&	.&$(#/ &$)-�	<!&	(&	,-$( "&'#'A$	&$	&()&	&()!" -	

,-/-	 ( $7$ /-	 "&	 ���	 (-$	  "&#(	 .'&% #(	 #	 5#	  $()'!,, 7$	 , &$)=? ,#�	 ,-$-, / &$)-	 ,-) " #$-	 -	

,-$-, / &$)-	 $)! ) %-�	

�#0&	.'&6!$)#'(&	T
+ ()&$	-)'#(	 ?-'/#(	"&	,-$-, / &$)-U	�!&"&	(&'�	$-	-0()#$)&�	.#'#	

5-(	 ? $&(	 "&	 &()#	 )&( (	 (75-	 (&	 ,-$( "&'#'A$	 5#(	 "-(	 ?-'/#(	 "&	 ,-$-, / &$)-	 '&.-')#"#(	 &$	 5#	

5 )&'#)!'#	,-/-	5#(	 $%-5!,'#"#(	&$	5#(	,5#(&(	"&	, &$, #(�	,-$-, / &$)-	, &$)=? ,-	;	���		
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$	 '&5#, 7$	 ,-$	 &()#(	 "-(	 ?-'/#(	 "&	 ,-$-, / &$)-�	 (&	 "&' %#$	 .'&6!$)#(	 ,5#%&(	 ,!;#(	

'&(.!&()#(	 '&.'&(&$)#$	 .-()!'#(	 ;	 &$?-<!&(	 " %&'(-(	 &$	 &5	 &+)&$(-	 ,#/.-	 "&	  $%&() 6#, 7$	

(-0'&	���	&5	,!#5�	,-/-	(!,&"&	&$	.'A,) ,#/&$)&	)-"#(	 5#(	" (, .5 $#(�	 5&:-(	"&	(&'	!$	)&''&$-	

8-/-6*$&-�		) &$&	%#' #$)&(	(-0'&	&5	/ (/-	)&/#�		
$	)-"-(	5-(	,#(-(	(&	#(!/&	<!&	5#(	��	(-$	

" () $)#(	#5	,-$-, / &$)-	, &$)=? ,-�	;	5-(	#!)-'&(	" ? &'&$	(-0'&	( 	) &$&$	,-8&'&$, #�	&()'!,)!'#	
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Obstáculo  

epistemológico  

Conocimientos  pretendidos 

(González  Gal l i  2011,  s iguiendo a  
Astol f i  1994)  

Condic iones de posibi l idad de superación del  obstáculo   

que se  proponen en esta  tesis  

TSC 

Todos los  fenómenos biológicos  
suceden para  a lgo,  responden a  
un f in  predeterminado 

  

Los fenómenos naturales no responden 
a fines predeterminados  

La variación surge al azar respecto de su valor adaptativo. 

La selección natural es un proceso con dirección, no con intención. 

Función es diferente de intención. 

La adaptación es una característica espacio temporal. La selección actúa en cada espacio y 
tiempo y sus interacciones con la variación dan diferentes resultados. 

La diversidad de especies que existen y las que han existido pudieron no haberlo hecho. 

En la evolución hay dirección selectiva y también hay azar. 

RCI  

Los  cambios biológicos s iempre 
t ienen lugar  a  n ivel  indiv idual  

 Los cambios biológicos (como 
la evolución) siempre tienen 
lugar a nivel individual 

 Los cambios biológicos tienen lugar en todos los niveles de organización de lo vivo. 

Los individuos de la misma especie forman poblaciones.  Cada individuo es único y cada 
población también. Los cambios evolutivos son el resultado de interacciones complejas e 
históricas entre la variación heredable que hay en las  poblaciones y el ambiente biótico y 
abiótico de éstas. 

RCL 

Todo fenómeno t iene una causa 
única  

 Todo fenómeno tiene una 
causa única 

 En todos los niveles de organización de lo vivo hay variación biológica e interacción de ésta 
con el ambiente biótico y abiótico. Estas relaciones tienen efectos recíprocos, forman 
tramas complejas no sólo cadenas lineales causa efecto. 

En la evolución hay diversas causas, (selección natural, migración, mutación); probabilidad 
(herencia, relación de ésta con el ambiente) y azar, entendido como la desconexión en el 
origen de eventos que se cruzan en un espacio y tiempo determinados tales como el origen 
de la variación biológica y las presiones del medio en que surge esta variación.  

Hay azar también en otro fenómeno evolutivo importante: la deriva génica. 
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Fines  
Perfil   de   egreso,  objetivos   (del   plan   de   estudios,   del   tema,   del   profesor) 

Es estratégico que sean explícitos para el alumno, que se apropie de ellos, y que se enfaticen en todo el proceso. 
Orientarán   la   evaluación   en   todos   los   momentos   y   modalidades. 

Contenidos Act iv idades Recursos Interacciones Sistematización 

Sistema   de   saberes, 
prácticas,  actitudes  y valores  
que  merece  y puede  ser  
enseñado  y aprendido   de   
forma estructurada, a modo de 
viabilizar   los   fines 
educativos. 

 

Se   legitima   por   el estatuto 
epistémico de la (s) disciplinas 
(s) a enseñar. 

 

Se   define   en   la interacción 
generalizada del    curriculum, 
entendido  éste con  sistema  
complejo  y abierto. 

 

Se despliega con fines de 
enseña-aprendizaje. 

 

Se   constituye   por 
dimensiones conceptuales, 
actitudinales, 
procedimentales, valorativas, 
hermenéuticas, 

Lo que hacen los alumnos. 

 

Principios: 

 

Vividas por los propios 
alumnos 

 

Pueden promover la 
desestructuración y 
reconsstrucción cognitiva, 
psicoafectica y motriz. 

 

Diversificadas, adecuadas a 
la naturaleza del contenidoy 
a los diversos estilos de 
aprendizaje. 

 

Productivas, permiten 
ojetivar el aprendizaje 
(expresarlo en diversos 
medios) y estos poductos son 
a la vez evidencia para las 
evaluaciones. 

Son la representación 
objetiva de los 
contenidos por diversos 
medios. 

 

Se sustentan en 
lenguajes (hablado, 
escrito, gráfico o icónico) 
a través de medios 
(materiales y equipos) y 
canales pertinentes de 
comunicación 
(convencionales y 
electrónicos). 

 

Principios: 

 

Disponibles 

 

Promueven la 
desestructuración y 
reconstrucción cognitia, 
psicoafectiva y motriz.. 

 

Son las formas en que se organizan 
los grupos de aprendizaje para la 
apropiación de los contenidos, 
tienden a promover la 
configuración de comunidades. 

Suceden entre los sujetos del 
proceso de enseñanza y 
aprendizaje, en su rol de alumnos 
o de profesores: alumno-alumno, 
equipos,, grupos, alumno 
profesor… 

El vínculo fundamental entre estos 
sujetos sigue siendo el contenido 
en tanto estructuración 
jerarquzada, intencional y 
secuecial del objetode estudio. 

Convine distinguir interacciones 
(entre sujetos) de interactividades 
(del sujeto con si mismo, del sujeto 
con los recursos didácticos).  
Ambas suceden y son importantes. 

Es la organización espacio temporal de 
las actividades de enseñanza 
aprendizaje. indica cuándo y dónd e se 
realizarán. 

 

Dichas actividades pueden ser: 

 

Diacrónicas, secuenciadas a lo largo 
del tiempo. 

 

Sincrónicas, simultaneas. 

 

Transversales, durante todo el proceso 
de instrucción. 

 

En terminos generales, la 
sistematización tiene distintos niveles: 

 

-Diseño del curso 

-Diseño de undades temáticas y de 
trabajo. 

- Sesiones 
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disciplina a enseñar y a los 
sujetos que movilizan el objeto 
de conocimiento; se 
distinguen sólo con fines de   
explicación   porque son vasos 
comunicantes. 

Solo los  sujetos  del proceso  
le confieren vida,   
movimiento, significado y 
sentido. 

 

Satisfactorias, dan sentido 
de logro. 

Pueden ser 

 

Tipificadas (técnicas 
didácticas para aprender 
contenidos) 

 

Actividades generadoras 
(para problematizar 
contenidos) 

 

Autoafirmativas de los 
sujetos. 

Versatiles para que 
sostenga diversos tipos 
de contenido. 

 

Productivos, marcan 
productos esperados de 
la operación ellos. 

 

Con especificaciones 
para su uso o su 
producción. 

 

Están mediados por el 
trabajo humano. Como 
concepto económico 
tienen valor y precio. 

- Proyectos u otras    actividades 
generadoras. 

P laneación-Desarrol lo -Evaluación 
Se orientan por los fines, son procesos continuos de diálogo, comprensión y fortalecimiento PARA el aprendizaje. Involucran la valoracion del sistema didáctico (del todo y 

las “partes”). La evaluación es la comparación de fines y resultados, es diagnostica, del proceso e integral,implica autoevaluación. Requiere sistematización de resultados y 
acciones derivadas. 
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�#	�$ "#"	" "A,) ,#	�&$)'&)&: &$"-	.&$(#/ &$)-	&%-5!) %-��	(&	" (&>7	,-$	5#	/&)-"-5-6=#	

<!&	 (&	 ( $)&) 9#	 &$	 5#	 �#05#	 ��	 �&)-"-5-6=#	 " "A,) ,#	 <!&�	 ,-/-	 (&	 8#	 /&$, -$#"-	

#$)&' -'/&$)&�	 (&	 "&' %#	 "&5	 &$?-<!&	 "&	  $%&() 6#, 7$	 &	  $)&'%&$, 7$	 " "A,) ,#	 ����	 #/0-(	

-' 6 $#5&(�	 )#$)-	 ,-/-	 .!&"&	 (&'5-	 !$#	 .'-.!&()#	 &$	 &()&	 )&''&$-�	 ;	 &+.'&(#"-(	 #	 )'#%*(	 "&	

,-$)&$ "-(	 "&	 �
�	 ;	 #/0-(	 6&$&'#5 9#05&(	 .#'#	 -)'-(	 ,#/.-(	 "&	 ,-$-, / &$)-�	 ,-$	 5#(	

#"&,!#, -$&(	.&') $&$)&(�	

�#0&	 '&(#5)#'	 <!&	 5#(	 #,) % "#"&(	 	 ;	 5-(	 '&,!'(-(	 "&	 5#	 �$ "#"	 " "A,) ,#	 �&$)'&)&: &$"-	

.&$(#/ &$)-	 &%-5!) %-�	 " (&>#"-(	 &$	 &()#	 )&( (	 ?!&'-$	 "&	 0#:-	 ,-()-	 ;	 ?A, 5	 #,,&(-�	 
()&	

.' $, . -	 &(	 #.5 ,#05&	 &$	 ,!#5<! &'	 &(,&$#' -�	 "#"-	 <!&	 &5	 *$?#( (	 &(	 &$	 	 5#(	  $)&'#,, -$&(�	 
$	

&(,&$#' -(	&(,-5#'&(	,-$	/#;-'	;	/&:-'	#,,&(-	)&,$-576 ,-�	&$	5#	576 ,#	"&	&()#	 $%&() 6#, 7$�	

)&$"'=#	<!&	,-$(&'%#(&	&5	.' $, . -	"&	 $)&'#,) % "#"	,-/-	.' -' )#' -�	


$	&5	( 6! &$)&	,#.=)!5-	(&	&+.-$&	&$	<!*	,-$( () 7	)#5	!$ "#"	;	&5	"&)#55&	"&	5#	/ (/#	(&	

&$,!&$)'#	 &$	 &5	 �$&+-	 ��	 � ,8#	 !$ "#"	 " "A,) ,#�	 "&("&	 &5	 .!$)-	 "&	 % ()#	 "&	 5#	 " (, .5 $#	 #	

&$(&>#'�	&()A	#$,5#"#	#5	/#',-	)&7' ,-	"&	5#	�
	<!&	(&	.'&(&$)7	&$	&5	 $, (-	����	#	!$#	.'A,) ,#	
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5-(	'&(!5)#"-(	'&.-')#"-(	.-'	�-$9A5&9	�#55 	C����D�		
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<!&	 ?!&	 " (&>#"#�	 5-(	 '&(!5)#"-(	 -0)&$ "-(	 .&'/ )&$	 8#,&'	 &() /#, -$&(	 (-0'&	 &5	 &$?-<!&	 ;	
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Hechos de 
los que 
parte el  
mevsen 

 

Variación 

Ambiente 

Herencia 

Ancestro 
común 

Evolución 

Principios 

 

 

En todos los 
niveles de 

organización de lo 
vivo hay variación 
e interacción con 

el ambiente 
biótico y abiótico. 

Un nivel contiene 
al otro, y a la vez, 
tiene propiedades 

emergentes. 

Premisas 

 

 

 

Interacciones 

Tiempo 

Historicidad 

Niveles de 
organización 

de lo vivo 

Fenómenos 
evolutivos 

que explica 
este modelo 

Adaptación 

Diversidad 

Extinción 

Conceptos 
centrales 

 

Población 

Selección 
natural 

Especie 

Mutación 

Especiación 

Azar 
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�#	/&)A?-'#	"&5	)&: "-	'&.'&(&$)#	5#	(=$)&( (	;	5#	-'6#$ 9#, 7$	"&5	/-"&5-	#	&$(&>#'	<!&�	

&$	5#	576 ,#	"&	&()#	)&( (�	?#, 5 )#	5#	,-/.'&$( 7$	"&	*()&�	(!(	#5,#$,&(	;	(!(	5=/ )&(�	'&.'&(&$)#	

)#/0 *$	 5#	 ? 5-(-?=#	 "&	 5#	 , &$, #	 <!&	 (-() &$&	 #5	 /-"&5-	 " "A,) ,-	 &$	 )#$)-	 " () $6!&	 5-(	

?&$7/&$-(	"&	5#	&+.5 ,#, 7$�	5#	,!#5	 /.5 ,#	/-"&5-	, &$)=? ,-�	,-$,&.)-(	;	'&5#, 7$	&$)'&	*()-(�	

�"&/A(�	 "#	 ,!&$)#	 "&	 5#	  /.-')#$, #	 "&	 5#(	 &% "&$, #(	 &$	 5#	 /&)-"-5-6=#	 , &$)=? ,#	 ;	 "&	 5-(	

8&,8-(�	5#(	.'&/ (#(	;	5-(	.' $, . -(	 /.5 ,#"-(	&$	&5	��7��8


�-(	 ?&$7/&$-(	 &%-5!) %-(	 <!&	 &+.5 ,#	 &5	 /-"&5-	 #	 &$(&>#'	 C/&%(&$D	 (-$	 #"#.)#, 7$�	

" %&'( "#"�	 &+) $, 7$�	 &%-5!, 7$�	 �-(	 ,-$,&.)-(	 ,&$)'#5&(	 "&5	 /-"&5-	 .#'#	 &+.5 ,#'	 " ,8-(	
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#9#'�	
(	.-( 05&	( &/.'&	  $,-'.-'#'	/A(	,-$,&.)-(	#	&()#	 5 ()#�	
(-	"&.&$"&'A	"&	 5-(	,' )&' -(	

"&	 (&5&,, 7$�	 
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?!$"#/&$)#5&(	<!&	#/&' )#$	C&$	)#$)-	#(=	5-	" ,)#	&5	&()#)!)-	&. ()*/ ,-	"&5	/-"&5-	#	&$(&>#'D	

;	.!&"&$	(&'	&$(&>#"-(	;	#.'&$" "-(	&$	&"!,#, 7$	(&,!$"#' #�	.-'	5-(	.'-?&(-'&(	&$	&:&', , -	;	

5-(	#5!/$-(	"&	&"!,#, 7$	.@05 ,#	&$	�*+ ,-�	
$	&()&	(&$) "-�	5-	$-%&"-(-	"&	5#	&()#	.'-.!&()#�	

(-$	 5#(	.'&/ (#(	"&	 5#(	<!&	(&	.#') 7�	�D	�#'#	,-/.'&$"&'	 5-(	 ?&$7/&$-(	&%-5!) %-(	8#;	<!&	

" () $6! '5-(	 "&5	 /-"&5-	 , &$)=? ,-	 <!&	 5-(	 &+.5 ,#�	 �D	 �'&% -	 #	 5#	  $()'!,, 7$	 (-0'&	 5-(	

?&$7/&$-(	 ;	 &5	 /-"&5-	 C5#	 )'#/#D�	 &(	 &()'#)*6 ,-	 " () $6! '	 ;	 &$?#) 9#'	 8&,8-(�	 .'&/ (#(	 ;	
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Etapa 1  
Previa  a  la  intervención en e l  aula  

Etapa 2  
Durante  la  intervención en e l  aula  

1.� Gestión, socialización y apropiación del proyecto con 
directivos y profesores. 

2.� Diseño de cuestionarios A y B. 
3.� Aplicación 1  y  2.  Cuest ionario  A.  
4.� Diseño de estrategia didáctica 

FORMACIÓN DOCENTE 

�� Visita guiada al Museo de ciencias Universum, 
UNAM. 

�� Lectura y discusión del texto de profesores y de 
alumnos elaborados en esta investigación. 

�� Asesorías y ejercicios didácticos con duración total 
de 6 horas, basados en los núcleos problemáticos 
reportados en la investigación de didáctica de 
Biología evolutiva, organizados y sistematizados en 
este proyecto. 

DISEÑO DE ACTIVIDADES Y  RECURSOS 
DIDÁCTICOS 

�� Preguntas generadoras. 
�� Texto para profesores y texto para alumnos. 
�� Tabla de ideas verdaderas o falsas sobre la 

evolución1, argumentos de respuestas correctas 
(ideas previas frecuentes). 

�� El lago de los patos (variación, mutación, población y 
especiación). 

�� El rincón de los ratones (variación, adaptación y 
selección natural). 

�� Calendario cósmico (tiempo evolutivo). 
�� Cuentos evolutivos ¿Por qué es tan guapo el pavo 

real?2 (adaptación, selección natural, selección 
sexual) y “La niña que se estaba durmiendo en el 
salón de clase” (azar). 
 

5.� Aplicación 3.  Cuest ionario  B.  

LA  PAREJA  PEDAGÓGICA,  EN CADA ACTIVIDAD 
DIDÁCTICA 

�� Dio consignas específicas. 
�� Planteó preguntas generadoras y problemas. 
�� Orientó respuestas y discusiones e hizo señalamientos 

necesarios. 
�� Introdujo cada tema, organizó las actividades planeadas 

y enfatizó en el cierre de cada sesión los conceptos 
fundamentales tratados. 

ACTIVIDADES QUE REALIZARON LOS ALUMNOS:
  

�� Respondieron preguntas generadoras y tabla: falso o 
verdadero 

�� Representaron la variación en patos y peces con los 
materiales proporcionados; formaron “poblaciones” de 
ambos en tres escenarios diferentes; identificaron 
diferencias en el ambiente y en la estructura 
poblacional; introdujeron la idea de barrera geográfica; 
imaginaron qué podría suceder en cada caso a lo largo 
del tiempo. 

�� Recrearon dos escenarios para una población de ratones 
e identificaron qué rasgo (color blanco o color negro) era 
favorable en cada ambiente (fondo oscuro y fondo claro) 
para la supervivencia y la reproducción de los ratones. 
Con un títere digital de Darwin, explicaron con el mevsen 
qué rasgo resulta favorable en cada escenario. 

�� Leyeron el texto para alumnos elaborado en esta 
investigación. Observaron y analizaron una síntesis del 
Calendario cósmico3 y el texto que lo explica. 

�� Construyeron el concepto de azar a partir del cuento 
diseñado ex profeso en esta investigación. 

Etapa 3  
Al  f inal  de  la  intervención en e l  aula  

�� Aplicación 4.  Cuest ionario  B  
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?&$-) .-(	,-$,&0 05&(	C�/-'?-�&(.#, -�D	;	,!A5&(	(-$	 5#(	'&()' ,, -$&(	;	 5-(	(&(6-(	<!&	

5-(	.'-6'#/#(	"&	"&(#''-55-	 /.-$&$	#	5-(	.'-,&(-(	&%-5!) %-(���		


5	 .5#$)&#/ &$)-	 "&	 $!&%#(	 ?-'/#(	 "&	 8&'&$, #	 C&. 6&$*) ,#D�	 .#'&,&	  $" ,#'	 <!&	 5-(	

6&$&(	(-$	�(&6! "-'&(�	$-	�5="&'&(�	"&5	.'-,&(-�	5#	&+ ()&$, #	"&	'&"&(	6&$*) ,#(�	5#	(&5&,, 7$	#	

" ?&'&$)&(	$ %&5&(�	$-	(75-	"&	  $" % "!-(	)#/0 *$�	.-'	&:&/.5-�	 5#	8 .7)&( (	"&	 5#	(&5&,, 7$	"&	

6'!.-�	&$)'&	-)'#(�	-05 6#$	#	&()#'	#)&$)-(	#	&()&	,#/.-	"&	,-$-, / &$)-	.#'#	#,5#'#'	/#5-(	

&$)&$" "-(�	 "&$) ? ,#'	.(&!"-	.'-05&/#(�	?#5(#(	#$) $-/ #(	;		&()#05&,&'	,#)&6-'=#(	"&	#$A5 ( (	

.#'#	 "&$) ? ,#'	( 	5-(	"&(#''-55-(	"&	 $%&() 6#, 7$	'&, &$)&�	&+.#$"&$�	'&?!)#$	5#	��
	-	&+.5 ,#$	

-)'-(	 ?&$7/&$-(�	 ;	 .'&, (#'	 <!*	 &+.5 ,#, -$&(	 -?'&,&	 ,#"#	 /-"&5-�	 &$	 <!*	 $ %&5	 "&	

-'6#$ 9#, 7$	 	 (!,&"&$	 5-(	 ?&$7/&$-(	 <!&	 &()A	 &+.5 ,#$"-	 ;	 ,-$	 <!*	 &% "&$, #(	 ,!&$)#	 C,?�	

�#.-$ 	���!D�	


(	 -0:&)-	 "&	 	 "&0#)&	 #,)!#5	 &$	 <!*	 /&" "#	 &()-(	 ,#/.-(	 &/&'6&$)&(	  /.5 ,#$	 !$#	

'&% ( 7$	 .'-?!$"#	 "&	 5#	 ��
	 -	 ( 	 ,-$( "&'#$	 #(.&,)-(	 <!&	 *()#	 $-	 &(	 ,#.#9	 "&	 &+.5 ,#'�	 � $	

&/0#'6-�	8#()#	#8-'#�	&()-(	"&(#''-55-(	"&	 $%&() 6#, 7$	$-		#.-')#$	&+.5 ,#, -$&(	#5)&'$#) %#(	

#	 5#	 (&5&,, 7$	 $#)!'#5	 .#'#	 5#	 #"#.)#, 7$	 0 -576 ,#�	 ( $-	 ,-/.5&/&$)#' #(�	 5-	 <!&	 "&	 $ $6!$#	

/#$&'#	5&(	,-$? &'&	/&$-'	 /.-')#$, #�	


$	 &()&	 ?*') 5	 .#$-'#/#	 )&7' ,-�	 8-;	 .-'	 8-;�	 &5	 /-"&5-	 %#5 "#"-	 .-'	 5#	 ,-/!$ "#"	

, &$)=? ,#	.#'#	&+.5 ,#'	5#	#"#.)#, 7$	0 -576 ,#	&(	&5
��7
���	( $	.&'"&'	"&	% ()#	<!&	5#	(&5&,, 7$	

$#)!'#5	 $-	 &(	 &5	 @$ ,-	 .'-,&(-	 <!&	 ,#/0 #	 #	 5#(	 &(.&, &(	 #	 )'#%*(	 "&5	 ) &/.-�	 .&'-	 (=	 &5	 <!&	

&+.5 ,#	 &5	 .'-,&(-	 8 ()7' ,-	 .-'	 &5	 <!&	 5#(	 &(.&, &(	 (&	 #:!()#$	 #5	 #/0 &$)&	 ,#/0 #$)&	 &	

 /.'&"&, 05&�	
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$	&()&	 $, (-	(&	'&(#5)#'A	5#	" () $, 7$	&$)&	&5	8&,8-	"&	<!&	5#(	&(.&, &(	&%-5!, -$#$	C&%-5!, 7$	

0 -576 ,#D	;	&5	( ()&/#	" (, .5 $#'		<!&	) &$&	,-/-	-0:&)-	"&	&()!" -	&(&	8&,8-	, &$)=? ,-	C�
D�	

�#'#	&$)&$"&'	<!&	5#	)'#$(?-'/#, 7$	"&	5#(	&(.&, &(	#	5-	5#'6-	"&5	) &/.-	&(	!$	8&,8-	/A(	#55A	

"&	 ,!#5<! &'	 "!"#	 '#9-$#05&�	 &(	 $&,&(#' -	 /-()'#'	 5#(	 &% "&$, #(	 <!&	 #.-')#$	 " %&'(#(	

" (, .5 $#(	 0 -576 ,#(�	 &% "&$, #(	 <!&�	 #	 /-"-	 "&	 '-/.&,#0&9#(�	 /!&()'#$	 "&	 ?-'/#	

,-$)!$"&$)&	 5#	 #(,&$"&$, #	 ,-/@$�	 &5	 ,#/0 -�	 5#(	 ?-'/#(	 )'#$( , -$#5&(�	 5#(	 '&5#, -$&(	 "&	

.#'&$)&(,-	"&("&	&5	-' 6&$	"&	5#	% "#	8#()#	5#(	&(.&, &(	#,)!#5&(���	

�&	"&()#,#$	8&,8-(�	.'&/ (#(	;	.' $, . -(	&$	5-(	<!&	(&	0#(#	5#	&+.5 ,#, 7$	, &$)=? ,#	"&	5#	

&%-5!, 7$	 0 -576 ,#�	 �&	 .-$&	 "&	 '&5 &%&	 5#	 )'#(,&$"&$, #	 &%-5!) %#	 "&	 5#	 ( $6!5#' "#"	 "&	 ,#"#	

!$-	"&	5-(	(&'&(	% %-(	'&(.&,)-	"&	5-(	-)'-(	 $" % "!-(	"&	5#	/ (/#	&(.&, &	C%#' #, 7$D�	

�&	 &$?#) 9#	 5#	  /.-')#$, #	 "&	 <!&	 5-(	  $" % "!-(	 "&	 5#	 / (/#	 &(.&, &	 ,-/.#')#$	 !$	

&(.#, -	 ;	 !$	 ) &/.-	 "&)&'/ $#"-(	 .-'<!&	 &$	 ,-$:!$)-	 ?-'/#$	 !$	 #,&'%-	 6*$ ,-	 C!$ "#"	 -	

,-$:!$)-	6&$*) ,-D	<!&	"&	!$#	6&$&'#, 7$	#	-)'#	,-$(&'%#	;	,#/0 #	 $?-'/#, 7$�	,-$:!$)-	"&	

 $" % "!-(	<!&�	&$	)-"-	/-/&$)-�	&()A	&$	&()'&,8#	'&5#, 7$	,-$	&5	#/0 &$)&	<!&	5-	'-"&#�	<!&	
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�&'A	 $&,&(#' -	 "&)&$&'(&	 &$	 &5	 ,#/ $-	 "&	 &$(&>#$9#	 ;	 "&	 #.'&$" 9#:&	 .#'#	 (&>#5#'	 5#(	

 $)&'#,, -$&(	 ,-/.5&:#(�	 8 ()7' ,#(�	 ,#/0 #$)&(�	 ,-$()#$)&(	 ;	 ,-$) $6&$)&(	 &$)'&	 	  $" % "!-(	

@$ ,-(	 &	  ''&.&) 05&(	 <!&	 ?-'/#$	 .-05#, -$&(	 ;	 <!&	  $)&'#,, -$#$	 ,-$	 &5	 #/0 &$)&	 "&("&	 &5	

$ %&5	6&$*) ,-	8#()#	&5	&,-576 ,-�	&(#	,-$()&5#, 7$	?-'/#"#	.-'	?#,)-'&(	0 7) ,-(	;	#0 7) ,-(	<!&	

'-"&#$�	 $, "&$	;�	#	(!	%&9�	(&	%&$	/-" ? ,#"#(	.-'	5-	% %-�	

�&	&$?#) 9#	&5	,#'A,)&'	8 ()7' ,-	"&	5#	&%-5!, 7$	0 -576 ,#�	<!&	8#	( "-	.-( 05&	.-'<!&	,#"#	

&(.&, &	) &$&	 $?-'/#, 7$	<!&	8#	.#(#"-	"&	6&$&'#, 7$	&$	6&$&'#, 7$	#	)'#%*(	"&	5#	8&'&$, #	
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6&$*) ,#	 -'6#$ 9#"#	 &$	 .#')=,!5#(	 55#/#"#(	 6&$&(	 <!&	 ,-$) &$&$	 &5	 ���	 ;	 )#/0 *$	 "&	 5#	

8&'&$, #	&. 6&$*) ,#	;	5-(	.#)'-$&(	"&	"&(#''-55-	"&	,#"#	 $" % "!-	;	"&	,#"#	&(.&, &�	;#	<!&	5#	

% "#	&(	#	5#	%&9	,-$) $! "#"	;	,#/0 -	C8 ()-' , "#"�	8&'&$, #	;	"&(#''-55-D�	

�-$	 &()-(	 #$)&,&"&$)&(	 &(	 .-( 05&	 55&6#'	 #5	 ,-$,&.)-	 "&	 (&5&,, 7$	 $#)!'#5	 C,-$,&.)-	

 $(&')-	&$	&5	(&6!$"-	&:&	"&	,-$-, / &$)-	"&	&()#	.'-.!&()#D		;	#.!$)#5#'5#	,-/-	&+.5 ,#, 7$	

"&	 5-(	 .'-,&(-(	 #"#.)#) %-(	 ;	 "&	 (!(	 '&(!5)#"-(�	 #	 .#') '	 "&	 5#	 %#' #, 7$	 ;	 "&	 (!	  $)&'#,, 7$	

,-/.5&:#�	" $A/ ,#	&	8 ()7' ,#	,-$	&5	#/0 &$)&�	 5#	,!#5	  /.5 ,#	 )#$)-	 5#	,-$) $6&$, #	,-/-	 5#	

" '&,, -$#5 "#"	 (&5&,) %#�	 &$?#) 9#$"-	 <!&	 8#;	 " '&,, -$#5 "#"	 $-	 &(	  $)&$, 7$�	 �#	 (&5&,, 7$	

$#)!'#5	;	5#	%#' #, 7$	(-$	&5	,&$)'-	,-$,&.)!#5	"&	5#	&+.5 ,#, 7$	"#'L $ #$#�	
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Tipo de 
apl icación 

Momento de la  
apl icación 

Situación Instruccional  

1.�Pre-
instruccional  Al inicio del ciclo escolar. 

Previo a la instrucción convencional del 
primer grado de educación secundaria 
(entre doce y trece años de edad). 

2.�Post-
instruccional  

Al término de la instrucción 
convencional en los temas de 
evolución, en ambos grupos. 

Después de recibir sólo la instrucción 
convencional: tal y como lo marcan 
planes, programas de estudio, libros de 
texto y como lo realizan regularmente los 
profesores titulares. 

3.�Pre-
intervención 

En las últimas semanas del 
ciclo escolar: 

�� Previo al desarrollo de 
actividades áulicas en el 
grupo de trabajo. 

�� Previo al cierre de curso 
del grupo control. 

Ambos grupos habían recibido sólo la 
instrucción convencional antes de iniciar 
la intervención en el grupo de trabajo y de 
que en el grupo de control concluyera el 
curso con énfasis en los temas de 
evolución. 

4.�Post-
intervención 

Al finalizar el ciclo escolar: 

�� Al término de la 
intervención en el aula 
con el grupo de trabajo. 

�� Al término del cierre de 
curso del grupo control. 

Grupo de trabajo: después de la 
intervención en el aula, una vez 
desarrollada la propuesta didáctica 
diseñada en esta investigación. 
Grupo control: después de que el profesor 
hiciera el cierre de curso, con énfasis en el 
tema de evolución. Esto con el objetivo de 
equiparar el número de horas de 
instrucción recibido en el grupo control y 
el grupo con intervención. 
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"&	5#		.'!&0#	"&	)��)!"&$)	.#'#	/!&()'#(	 $"&.&$" &$)&(	,-$	!$	$ %&5	"&	( 6$ ? ,#$, #	"&	����	

C%*#(&	'&(!5)#"-(	&$	5#	��"���H���� ����������!%����	�!����������
	��0������	����
������!��D�	


5	(!.!&()-	"&	$-'/#5 "#"	&$	5#	" ()' 0!, 7$	"&	5-(	"#)-(�	(&	,-$? '/7	,-$	5#(	.'!&0#(	"&	

�&�6-() $-	�M&L$&((�	�&�6-() $-	X!')-( (	;	�&�6-() $-	�/$ 0!( #05&(�	

�#(	8 .7)&( (	#	,-$)'#()#'	?!&'-$�	

�� �-	C� .7)&( (	$!5#D�	 5-(	'&(!5)#"-(	-0)&$ "-(	&$	5-(	6'!.-(	,-$)'-5	(-$	 6!#5&(	#	5-(	"&	

5-(	6'!.-(	&+.&' /&$)#5&(�	

�� ��	C� .7)&( (	#5)&'$#) %#D	5-(	'&(!5)#"-(	-0)&$ "-(	&$	5-(	6'!.-(	,-$)'-5	(-$	/&$-'&(	#	

5-(	"&	5-(	6'!.-(	&+.&' /&$)#5&(�	
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GE  vs. GC Aplica- 

ción 

n 

GE 

n 

GC 

Mean 

GE 

Mean 

GC 

t df P-value 

E 1 vs  C 1 

1 38 32 5.579 5.125 0.743 68 0.460 

2 38 32 6.158 5.750 0.700 68 0.486 

3 38 32 5.474 5.500 - 0.042 68 0.966 

4  38 32 7.684 5.500 4.222 68 0.000 

E 2 vs  C 2 

1 31 30 4.710 4.733 - 0.039 59 0.969 

2 31 30 5.677 4.733 1.754 59 0.085 

3 31 30 4.968 4.667 0.523 59 0.603 

4  31 30 6.129 4.667 2.575 59 0.013 

E 3 vs  C 2 

1 28 30 5.857 4.733 1.717 56 0.091 

2 28 30 5.500 4.733 1.219 56 0.228 

3 28 30 5.357 4.667 1.241 56 0.220 

4  28 30 6.786 4.667 3.791 56 0.000 

E 4 vs  C 2 

1 35 30 4.914 4.733 - 0.323 63 0.747 

2 35 30 5.257 4.733 - 0.793 63 0.431 

3 35 30 4.686 4.667 - 0.032 63 0.974 

4  35 30 6.400 4.667 -  3 .086 63 0.003 
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�&	'&#5 9#'-$	)#/0 *$	.'!&0#(	&()#"=() ,#(	,-$	5-(	'&(!5)#"-(	"&	5#(	&%#5!#, -$&(	 	;	��	&$	

,#"#	!$-	"&	5-(	(& (	6'!.-(	&()!" #"-(	.#'#	&%#5!#'	5#	" ?&'&$, #	&$	5#(	,#5 ? ,#, -$&(	"&(.!*(	

"&	 5#	  $)&'%&$, 7$	 " "A,) ,#�	 �#'#	 &()-�	 (&	 #.5 ,7	 5#	 .'!&0#	 )'�)!"&$)	 .#'#	 /!&()'#(	

"&.&$" &$)&(	 #	 !$	 $ %&5	 "&	 ( 6$ ? ,#$, #	 "&	 ����	 C%*#(&	 ��"��� N�� � �� ������ ����!%����	� !�� �	��


������!	��������+�!�������!���������
0����1�D�	


$	 &()&	 ,#(-�	 5#(	 8 .7)&( (	 #	 ,-$)'#()#'	 ,-$	 ,#"#	 !$-	 "&	 5-(	 (& (	 6'!.-(	 .#') , .#$)&(	

?!&'-$�	

�� �-	 C� .7)&( (	$!5#D�	 5-(	 '&(!5)#"-(	-0)&$ "-(	&$	 5#	#.5 ,#, 7$	�	 (-$	  6!#5&(	#	 5-(	"&	 5#	

#.5 ,#, 7$	 �	

�� ��	C� .7)&( (	#5)&'$#) %#D	5-(	'&(!5)#"-(	-0)&$ "-(	&$	5#	#.5 ,#, 7$	�	(-$	/#;-'&(	#	5-(	

"&	5#	#.5 ,#, 7$	 �	

	



Metodoligía y resultados

225

����
�
�
����+��
	�
�
���
���������
����
�
����/�
�
��

�����	
��


Aplicación 3 vs Aplicación 4 G 

n 

Mean 

Aplic. 3 

Mean 

Aplic. 4 

T df P-value 

C 13  vs  C 14  32 5.500 5.500 0.000  31 1.000  

C 23  vs  C 24  30 4.667 4.667 0.000 29 1.000  

E 13  vs  E 14  38 5.474 7.684 5.462  37 0.000  

E 23  vs  E 24  31 4.968 6.129 3.258 30  0 .003  

E 33  vs  E 34  28 5.357 6.786 2.785  27 0.010  

E 43  vs  E 44  35 4.686 6.400 4.013  34 0.000  
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<!&	(&	(!()&$)#	&()#"=() ,#/&$)&	&$	5#	��"���H�	

�	 " ?&'&$, #	 "&	 5#(	 )'&(	 .' /&'#(	 #.5 ,#, -$&(�	 &$	 5#	 �(�	 5-(	 '&(!5)#"-(	 -0)&$ "-(	 &$	 &5	
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� $#5/&$)&�	,-$	5#(	8&''#/ &$)#(	&()#"=() ,#(	#.5 ,#"#(	#	5-(	'&(!5)#"-(	-0)&$ "-(	&$	5#(	

#.5 ,#, -$&(	  	 ;	 ��	 &$	 5-(	 (& (	 6'!.-(	 #$#5 9#"-(�	 (&	 -0(&'%#	 <!&	 &$	 )-"-(	 5-(	 6'!.-(	
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�� �5	 $ , -	"&5	, ,5-	C#$)&(	"&	5#	 $()'!,, 7$D�	

�� �&(.!*(	 "&	 5#	  $()'!,, 7$	 (-0'&	 5-(	 )&/#(	 &%-5!) %-(	 <!&	 /#',#	 &5	 .'-6'#/#	 "&	

&()!" -(�	 ,-$	 5-(	 5 0'-(	 "&	 )&+)-	 #( 6$#"-(�	 5#	 &$(&>#$9#	 ,-$%&$, -$#5	 ;	 "!'#$)&	 !$	

) &/.-	 #.'-+ /#"-	 "&	 "-(	 /&(&(	 ;	 /&" -�	 �	 #$)&(	 "&	 5#	  $)&'%&$, 7$	 &$	 5-(	 6'!.-(	

&+.&' /&$)#5&(�	
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$	 5#	�
 )���� C	 	 (&	 /!&()'#$	 5-(	 .'-/&" -(	 -0)&$ "-(	 &$	 5-(	 "-(	 6'!.-(	 ,-$)'-5	 ;	 5-(	

,!#)'-	 6'!.-(	 &+.&' /&$)#5&(�	 
$	 *()#�	 (&	 -0(&'%#	 &5	  $,'&/&$)-	 "&5	 .'-/&" -	 &$	 5#	 @5) /#	

&%#5!#, 7$�	&$	5-(	6'!.-(	&+.&' /&$)#5&(	"&(.!*(	"&	5#	 $)&'%&$, 7$�	,-$	5#	.!&()#	&$	/#',8#	

,������ ,����*� ,����$� ,����)�

(�� )�`)� (�*#� (��"� (��"�

(,� (�*#� (�#a� (��*� #�a`�
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"&	5#	.'-.!&()#	" "A,) ,#	" (&>#"#	&$	&()#	)&( (�	,-$	&(,#(#(	)'&(	8-'#(	"&	)'#0#:-	&$	&5	#!5#	;	

&5	.'-,&(-	.'&% -	"&	?-'/#, 7$	"-,&$)&�	


�	��
��
�
���������
	����
���
���


�#	8 .7)&( (	"&	)'#0#:-	,-$( () 7	&$	(-()&$&'	<!&	5#	 $)&'%&$, 7$	&$	5-(	6'!.-(	&+.&' /&$)#5&(	

)&$"'=#	 &?&,)-	 .-( ) %-	 &$	 5#(	 '&(.!&()#(	 "&	 5-(	 #5!/$-(�	 &(	 "&, '�	 <!&	 8#0'=#	 #%#$,&	 &$	 &5	

#.'&$" 9#:&	"&	5-(	)&/#(	&%-5!) %-(	)'#)#"-(�	( $	.'&)&$"&'	#6-)#'	5#	&(. '#5	"&	#.'-+ /#, -$&(	

(!,&( %#(	 <!&	 '&<! &'&$	 &()-(	 )&/#(	 ;	 &5	 '&)-	  $)&5&,)!#5	 <!&	  /.5 ,#$�	 
5	 -0:&) %-	

/&)-"-576 ,-	&(.&,=? ,-	?!&	0!(,#'	 $" , -(	"&	" ,8-	#%#$,&�	

�-(	'&(!5)#"-(	-0)&$ "-(	/!&()'#$	<!&�	

�� �-	 8#0=#	 " ?&'&$, #	 ( 6$ ? ,#) %#	 &$	 5#(	 ,#5 ? ,#, -$&(	  $ , #5&(	 C&%#5!#, 7$	�D�	 &$)'&	 5-(	

6'!.-(	,-$)'-5	;	 5-(	6'!.-(	&+.&' /&$)#5&(	C%*#(&	�#05#	�D�	�-	<!&	( 6$ ? ,#	<!&	)-"-(	

5-(	6'!.-(	)!% &'-$	&5	/ (/-	.!$)-	"&	.#') "#	'&(.&,)-	#	5#	 $?-'/#, 7$	<!&	'&,!.&'#	&5	

 $()'!/&$)-	"&	&%#5!#, 7$�	

�� 
$	 $ $6!$-	 "&	 5-(	 (& (	 6'!.-(	 .#') , .#$)&(	 8!0-	 " ?&'&$, #(	 &()#"=() ,#/&$)&	

( 6$ ? ,#) %#(	 &$	 5#	 &%#5!#, 7$	 �	 C.-()	  $()'!,, -$#5	 ,-$%&$, -$#5D�	 ,-/-	 .!&"&	

,-''-0-'#'(&	&$	5#	�#05#	��	�-	<!&	( 6$ ? ,#	<!&	5-(	#5!/$-(	$-	/-()'#'-$	#%#$,&	&$	&5	

#.'&$" 9#:&	 "&	 5-(	 ,-$)&$ "-(	 &%-5!) %-(	 ,-$	 5#	  $()'!,, 7$	 ,-$%&$, -$#5�	 5#	 ,!#5	 )!%-	

!$#	"!'#, 7$	.'-/&" -	"&	"-(	/&(&(	;	/&" -	;�	&$	#56!$-(	,#(-(�	8#()#	)'&(	/&(&(�	

�� 
$	 5-(	 "-(	 6'!.-(	 ,-$)'-5�	 "&	 #/0-(	 )!'$-(�	 $-	 8!0-	 " ?&'&$, #	 &()#"=() ,#/&$)&	

( 6$ ? ,#) %#	&$)'&	5#(	&%#5!#, -$&(	 	;	��	�*#(&	�#05#	!�	�-	<!&	( 6$ ? ,#	<!&	#!$<!&	5-(	

.'-?&(-'&(	 ) )!5#'&(	 "&	 &(-(	 6'!.-(�	 '&#5 9#'-$	 !$	 , &''&	 "&	 ,!'(-	 ,-$	 *$?#( (	 &$	 5-(	

)&/#(	"&	&%-5!, 7$�	"&5	/-"-	&$	<!&	!(!#5/&$)&	5-(	&$(&>#$�		5-(	#5!/$-(	$-	5-6'#'-$	
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/&:-'#'	 (!(	 '&(.!&()#(	 (-0'&	 5-(	 )&/#(	 "&	 &%-5!, 7$	 <!&	 %#5-'#	 &5	 ,!&() -$#' -	

#.5 ,#"-�		

�� 
$	,-$)'#()&�	&$	 5-(	,!#)'-	6'!.-(	&+.&' /&$)#5&(	(=	8!0-	" ?&'&$, #	&()#"=() ,#/&$)&	

( 6$ ? ,#) %#	&$)'&	5#	&%#5!#, 7$	 	;	5#	�	C�#05#	!D�	
()-	( 6$ ? ,#	<!&	,-$	5#	 $)&'%&$, 7$	

"&	 &(,#(#(	  	 8-'#(	 "!'#$)&	 5#(	 <!&	 (&	 "&(#''-557	 5#	 .'-.!&()#�	 5#(	 '&(.!&()#(	 "&	 5-(	

#5!/$-(	/-()'#'-$	<!&	8!0-	!$	&?&,)-	.-( ) %-	 $/&" #)-	&$	5#	&(. '#5	"&	#.'&$" 9#:&	

"&	 5-(	 )&/#(	 )'#)#"-(�	 <!&	 $-	 (&	 8#0=#	 5-6'#"-�	 ,-$	 &(-(	 / (/-(	 #5!/$-(	 ;	 &(-(	

.'-?&(-'&(�	&$	,#( 	 	/&(&(	"&	 $()'!,, 7$	,-$%&$, -$#5�	

�� 
$	5-(	6'!.-(	&+.&' /&$)#5&(	C"&(.!*(	"&	5#	 $)&'%&$, 7$D�	5-(	#5!/$-(	'&(.-$" &'-$	"&	

?-'/#	 /A(	 #.&6#"#	 #5	 /-"&5-	 "&	 &%-5!, 7$	 .-'	 %#' #, 7$	 ;	 (&5&,, 7$	 $#)!'#5�	 <!&	 5-(	

#5!/$-(	 "&	 5-(	 6'!.-(	 ,-$)'-5�	 ,-/-	 5-	 (!()&$)#	 5#	 " ?&'&$, #	 ( 6$ ? ,#) %#	 &$)'&	 5-(	

'&(!5)#"-(	"&	5-(	,!#)'-	6'!.-(	C%*#(&	�#05#	!D�	


$	 5#	 ,-$, &$, #	 "&5	 ' &(6-	 "&	 <!&	 5-(	 6'!.-(	 &+.&' /&$)#5&(	 (75-	 (&	 &$)'&$#'#$	 .#'#	

'&(.-$"&'	 &5	 .-()�)&()�	 (&	 "&, " 7	 ,&$)'#'	 5#	  $)&'%&$, 7$	 " "A,) ,#	 &$	 5#	 ?-'/#	 &$	 <!&	 &5	

/-"&5-	#	&$(&>#'	&+.5 ,#	5#	#"#.)#, 7$	;	(&	#(!/ 7	<!&�	,-$	&()-�	5-(	#5!/$-(	.-"'=#$	&+.5 ,#'	

,#(-(	 .#') ,!5#'&(�	 <!&	 (-$	 #	 5-(	 <!&	 (&	 '&? &'&$	 5-(	 ,!&() -$#' -(	 #.5 ,#"-(�	 �!'#$)&	 5#	

 $)&'%&$, 7$	(75-	(&	!(7	!$	&:&/.5-	.#'#	#.5 ,#'	&5	/-"&5-�	&$	 5#	#,) % "#"	<!&	'&#5 9#'-$	 5-(	

#5!/$-(�	) )!5#"#	�
5	' $,7$	"&	5-(	'#)-$&(��	;	(&	)!%-	5#	.'&,#!, 7$	"&	.5#$)&#'	-)'-(	&:&/.5-(	

&$	 5-(	 ,!&() -$#' -(	 #.5 ,#"-(�	 � 	 0 &$�	 5#	 &$(&>#$9#	  /.5 ,#	 .&'(!#( 7$�	 5#	 &%#5!#, 7$	 "&5	

#.'&$" 9#:&�	&$	&5	/#',-	)&7' ,-�	/&)-"-576 ,-	&	 $()'!/&$)#5	"&	&()#	)&( (�	&(	 $%&() 6#, 7$	;	

$-	)&$"'=#	(&$) "-	(&(6#'	"&5 0&'#"#/&$)&	5-(	'&(!5)#"-(�	

�-$	5-(	'&(!5)#"-(	-0)&$ "-(	&(	.-( 05&	8#,&'	"-(	,-/.#'#, -$&(�		

��� �-(	'&(!5)#"-(	"&	5-(	,!#)'-	6'!.-(	&+.&' /&$)#5&(	#$)&(	"&	5#	  $)&'%&$, 7$	C&%#5!#, -$&(	

��	�	;	 D	;	"&(.!*(	"&	5#	 $)&'%&$, 7$	C&%#5!#, 7$	�D�		
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��� �-(	'&(!5)#"-(	&$)'&	5-(	6'!.-(	&+.&' /&$)#5&(	;	5-(	6'!.-(	,-$)'-5	0#:-	5#(	,-$" , -$&(	"&5	

" (&>-	/&)-"-576 ,-	"&	&()&	&()!" -�	� ,8#	,-/.#'#, 7$	)!%-	5#(	( 6! &$)&(	,#'#,)&'=() ,#(�		

�� �-(	(& (	6'!.-(	)!% &'-$	&5	/ (/-	$@/&'-	"&	8-'#(	"&	 $()'!,, 7$�	

�� 
$	 )-"-(	 5-(	 6'!.-(	 (&	 #.5 ,7	 &$	 &5	 / (/-	 /-/&$)-	 5#	 &%#5!#, 7$	 ��	 #5	 )&'/ $#'	 5#	

 $)&'%&$, 7$	 &$	 5-(	 6'!.-(	 &+.&' /&$)#5&(	 ;	 &5	 , &''&	 "&5	 ,!'(-	 &$	 5-(	 <!&	 ?!&'-$	

,-$)'-5�	5-(	'&(!5)#"-(	"&	&()#	&%#5!#, 7$	.&'/ )&$	)&$&'	!$#	&() /#, 7$	"&	'&(!5)#"-(	

 $/&" #)-(	 -0)&$ "-(	 ,-$	 "-(	 /&)-"-5-6=#(	 " "A,) ,#(	 "&	 �
�	 5#	 )'#" , -$#5	 ;	 5#	

.'-.!&()#�	

�� �-	 8#;	 " ?&'&$, #	 ( 6$ ? ,#) %#	 &$	 5#(	 '&(.!&()#(	 "&	 5-(	 #5!/$-(	 "&	 )-"-(	 5-(	 6'!.-(	

,!#$"-	  $ , 7	 &5	 , ,5-	 &(,-5#'�	 "&(.!*(	 "&	 5#	  $()'!,, 7$	 ,-$%&$, -$#5	 ;	 #$)&(	 "&	 5#	

 $)&'%&$, 7$	 &$	 &5	 #!5#�	 	 &(	 "&, '�	 8#()#	 &()&	 /-/&$)-	 &5	 &?&,)-	 "&	 5-(	 .'-?&(-'&(	

) )!5#'&(	$-	/-()'7	" ?&'&$, #(	( 6$ ? ,#) %#(�	 5-	,!#5	  $" ,#	<!&	5-(	#5!/$-(	"&	5-(	(& (	

6'!.-(	 &()#0#$	 &$	  6!#5"#"	 "&	 ,-$" , -$&(	 "&	 '&$" / &$)-	 &(,-5#'	 ;	 "&5	 &?&,)-	 "&5	

.'-?&(-'	,!#$"-	(&	.'-07	5#	.'-.!&()#	&$	5-(	6'!.-(	&+.&' /&$)#5&(�	

� 	5-(	'&(!5)#"-(	"&	5#	@5) /#	&%#5!#, 7$	&$	5-(	,!#)'-	6'!.-(	&+.&' /&$)#5&(	(&	"&0 &'#$	

(75-	#	!$	&?&,)-	 $/&" #)-�	,-$(&,!&$, #	"&	5#	 $( ()&$, #	&$	5#	 $()'!,, 7$	;	$-	,-/-	 $" , -	"&	

#%#$,&	&$	5#	,-/.'&$( 7$	"&5	)&/#�	&()-	.-"'=#	&(.&'#'(&	)#/0 *$	&$	5-(	"-(	6'!.-(	,-$)'-5	;	

$-	 (!,&" 7	 #(=�	 �-(	 '&(!5)#"-(	 "&	 5-(	 6'!.-(	 ,-$)'-5	 (&	 /#$)!% &'-$	  "*$) ,-(	 &$	 5#(	

&%#5!#, -$&(	 	;	�	C�*#(&	��"���ND�	


5	 &?&,)-	 .-( ) %-	 "&	 5#	 .'-.!&()#	 $-	 (75-	 (&	 (!()&$)#	 &$	 &5	 #$A5 ( (	 ,-/.#'#) %-	 &$)'&	

6'!.-(�	)#/0 *$	(&	?!$"#/&$)#	&$	5#(	&%#5!#, -$&(	�	;	�	"&	5-(	6'!.-(	&+.&' /&$)#5&(�	&()-	&(�		

5-(	 / (/-(	 #5!/$-(�	 ,-$	 5-(	 / (/-(	 .'-?&(-'&(�	 &$	 5-(	 <!&	 .-()&' -'/&$)&	 (&	 8 9-	 5#	

 $)&'%&$, 7$�	 ,-$	 )'&(	 /&(&(	 "&	  $()'!,, 7$�	 $-	 5-6'#'-$	 #%#$,&	 ( 6$ ? ,#) %-	 &$	 5#	 &(. '#5	 "&	

#.'&$" 9#:&	"&	5-(	,-$)&$ "-(	,-$( "&'#"-(	&$	5-(	,!&() -$#' -(�	
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�&'&,&	 5#	 .&$#	 &$?#) 9#'	 <!&	 &5	 -0:&) %-	 "&	 5#	 ?#(&	 ,!#$) )#) %#	 "&	 &()#	 )&( (	 ?!&	 ,#5 0'#'	 5#	

.'-.!&()#	 " "A,) ,#	 ;	 .'-0#'	 &5	 &$?-<!&	 "&	  $%&() 6#, 7$	 <!&	 5#	 (!()&$)#�	 �-(	 '&(!5)#"-(	

/-()'#"-(	 &$	 &()&	 ,#.=)!5-	 (-$�	 .-'	 (=	 / (/-(�	 !$#	 !$ "#"	 "&	 #$A5 ( (	 ,-/.#'#05&	 ,-$	 -)'-(	

&()!" -(	'&#5 9#"-(	&$	&()&	,#/.-�	


5	 &?&,)-	 "&	 5#	 .'-.!&()#	 (&	 &% "&$, 7	 "&	 /#$&'#	 &()#"=() ,#/&$)&	 ( 6$ ? ,#) %#	 ,-$	 5-(	

'&(!5)#"-(	 -0)&$ "-(	 &$	 �	 6'!.-(	 "&	 "-(	 )!'$-(�	 #)&$" "-(	 .-'	 ,!#)'-	 " () $)-(	 .'-?&(-'&(�	

�#0&	/&$, -$#'	<!&	5#	 $" (, .5 $#	;	5#	?'#$,#	'&0&5"=#	"&	5-(	)'&(	6'!.-(	"&5	)!'$-	%&(.&') $-	

(!.&'#0#�	.-'	/!,8-�	&5	/#'6&$	"&	5#(	,-$" , -$&(	/=$ /#(	"&	-'"&$	<!&	'&<! &'&	!$#	,5#(&	

,!#$"-	(&	 $ , 7	,-$	5#	 $)&'%&$, 7$	" "A,) ,#	&$	&5	#!5#�	�-'	&()#	'#97$�	&5	#%#$,&	5-6'#"-	,-$	

5#	.!&()#	&$	/#',8#	"&	5#	.'-.!&()#	" (&>#"#	&$	&()#	)&( (	&(	"&	/#;-'	5-6'-	&$	&(-(	6'!.-(�	

#!$<!&	$!/*' ,#/&$)&	.#'&, &'#	/&$-'�		

�#	  $?-'/#, 7$	-0)&$ "#	&$	&()&	&()!" -	,!#$) )#) %-	. 5-)-�	,-/-	.#')&	"&	!$	.'-;&,)-	

/A(	#/.5 -	;	"&	5#'6-	#5,#$,&�	.&'/ ) 'A	8#,&'	#:!()&(	;	/&:-'#'	5#	!$ "#"	" "A,) ,#	" (&>#"#�	�	

?!)!'-�	(&	.-"'A	.'-0#'	( 	,-$( ()&$)&/&$)&	5#	#.5 ,#, 7$	"&	5#	.'-.!&()#	) &$&	&?&,)-	.-( ) %-	

&$	5#	,-/.'&$( 7$	"&5	/-"&5-	#	&$(&>#'�	8#;	#/.5 #(	'#9-$&(	.#'#	(!.-$&'	<!&	&()-	(!,&"&'A�	

�#'#	(&6! '	#? $#$"-	5#	.'-.!&()#�	(&'A	$&,&(#' -�	.&'?&,, -$#'	5-(	,!&() -$#' -(�	#.5 ,#'	

&%#5!#, -$&(	 "&	 5#'6-	 .5#9-�	 	  "&$) ? ,#'	 ;	 "&(8#,&'	 $!&%-(	 $@,5&-(	 .'-05&/A) ,-(	 <!&	 ;#	 (&	

% (5!/0'#$	&$	 5-(	 '&(!5)#"-(	 '&.-')#"-(	 C#? #$9#'	;	&$?#) 9#'	&5	.&$(#/ &$)-	.-05#, -$#5	;	&5	

,-$,&.)-	 "&	 8&'&$, #�	 &$)'&	 -)'-(D�	 .'-0#'5#	 &$	 6'!.-(	 "&	 " ?&'&$)&(	 ,-$)&+)-(	 (-, -	

&,-$7/ ,-(	;	&"!,#) %-(�		

�#:-	 &5	 .' $, . -	 "&	 <!&	 5#	 &$(&>#$9#	 ;	 &5	 #.'&$" 9#:&	 "&	 !$	 ,-$)&$ "-	 "&	 $#)!'#5&9#	

,-/.5&:#	 ;	 ,-$)'#	  $)! ) %#�	 '#(6-(	 <!&	 ,#'#,)&' 9#$	 #	 5-(	 ,-$-, / &$)-(	 &%-5!) %-(�	 (-$	

.'-,&(-(	 <!&	 '&<! &'&	 #.'-+ /#, -$&(	 (!,&( %#(�	 5#	 /&)-"-5-6=#	 &/.5&#"#	 &$	 &()&	 &()!" -	

) &$&	5#	5 / )#, 7$	"&5	) &/.-	!) 5 9#"-	&$	5#	 $)&'%&$, 7$	;	&$	5#	#.5 ,#, 7$	"&	5#(	&%#5!#, -$&(�	
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5	" (&>-	"&	�6'!.-(	,-$)'-5�	)!%-	5#(	'&()' ,, -$&(	<!&	&5	"&%&$ '	&(,-5#'	 /.5 ,7�	$-	-0()#$)&�	

&$	&()&	&()!" -�	" ,8-(	6'!.-(	;	5-(	&+.&' /&$)#5&(	?!&'-$	)#$	&<! .#'#05&(	,-/-	.!&"&$	(&'5-	

(& (	6'!.-(	8!/#$-(	&$	#,, 7$�	�-$	5#	 $?-'/#, 7$	<!&	"#$	5-(	,!&() -$#' -(	#.5 ,#"-(	.!&"&	

#? '/#'(&	<!&�	 ,-$	 5#	.!&()#	&$	/#',8#	"&	 5#	!$ "#"	" "A,) ,#	.'-.!&()#	 (&	 5-6'7	!$	#%#$,&	

&()#"=() ,#/&$)&	 ( 6$ ? ,#) %-	 &$	 5#(	 '&(.!&()#(	 <!&	 " &'-$	 5-(	 #5!/$-(	 "&	 5-(	 6'!.-(	

&+.&' /&$)#5&(	 C� �	 #5!/$-(D�	 (-0'&	 !$	 ,-$-, / &$)-	 &()'!,)!'#$)&�	 '&5&%#$)&�	 ,-/.5&:-	 &	

 $)&6'#"-'�	�-$	 5-(	"#)-(	-0)&$ "-(	$-	.-"'=#	#? '/#'(&	<!&	8!0-	#.'&$" 9#:&(	( 6$ ? ,#) %-(�	

.#'#	 8#,&'5-	 )&$"'=#$	 <!&	 8#0&'(&	 '&#5 9#"-	 &%#5!#, -$&(	 #	 5#'6-	 .5#9-	 ;	 5#	 5-6=() ,#	 "&	 5#	

&(,!&5#	$-	5-	.&'/ ) 7	&$	&()#	&)#.#�		

�#	?-')#5&9#	,&$)'#5	"&5	&()!" -	'#" ,#	&$	8#0&'(&	#.5 ,#"-	&$	5#(	,-$" , -$&(	&+ ()&$)&(	

&$	&5	#!5#	;	8#0&'	#)&$" "-	" ?&'&$)&(	 ?!&$)&(	"&	" ? ,!5)#"�	<!&	(&	#$!"#$	&$	 5#	  $)&'#,, 7$	

" "A,) ,#�	&$	5#	 5 )&'#)!'#	&(.&, #5 9#"#	,-/@$/&$)&	(&	'&.-')#$	#)-/ 9#"#(	;	 	&$	&5	&$?-<!&	

"&5	���	(&	5-,#5 9#$	;	#) &$"&$	#	5#	%&9�	
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�-/-	 (&	 (&>#57	 &$	 5#	  $)'-"!,, 7$�	 5#(	 " %&'(#(	 " ? ,!5)#"&(	 .#'#	 ,-/.'&$"&'	 ,-$,&.)-(	

&%-5!) %-(	 &()A$	 "-,!/&$)#"#(	 &$	 !$	 6'#$	 $@/&'-	 "&	  $%&() 6#, -$&(	 CW /*$&9��5& +#$"'&	

�kk��	�;!(-	;	�#$&)	�����	�& $#'" 		;	�"@' 9	�'#%-	�����	� $"-$	;	�&L-$) $	�����	�&'((-$	;	

R#55 $	�����	�&'#&")(	;	�-&'(/#	�����	X#/.-!'#M (	���!�	�--'&	;	�-)$&'	���k�	�#$	� :M	;	

�&;"-$	���k�	�-$9A5&9	�#55 	�����	&$)'&	/!,8-(	-)'-(D�		


$	&()#	)&( (	(&	#$#5 9#'-$�	'&5#, -$#'-$	;	( ()&/#) 9#'-$	5#(	" ? ,!5)#"&(	'&.-')#"#(	&$	5#	

5 )&'#)!'#	,-$(!5)#"#�	#!$#"#(	#	-)'#(	 "&$) ? ,#"#(	&$	&()#	 $%&() 6#, 7$	;	(&	#6'!.#'-$	(&6@$	

(!	$#)!'#5&9#�	�&	&()&	/-"-�	(&	#)&$" &'-$	5#(	( 6! &$)&(	,#)&6-'=#(	.'-05&/A) ,#(�	
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�� �#	 ,-/.5&: "#"	  $)'=$(&,#	 "&	 &()#	 A'&#	 "&	 ,-$-, / &$)-	 C�&'$A$"&9	 &)	 #5�	 ���k�	

�-$9A5&9	�#55 	����D�	

�� �-(	,' )&' -(	"&	(&5&,, 7$	&$	5#	"&? $ , 7$	"&	5-(	,-$)&$ "-(	C�#$	� :M	;	�&;"-$	���kD�	
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,-$? '/7	 &$	 5-(	 6'!.-(	 ,-$)'-5�	 &$	 5-(	 <!&�	 &$	 &?&,)-�	 5-(	 #5!/$-(	 (&	 ?!&'-$	 ,-/-	 55&6#'-$	

'&(.&,)-	#	5#	,-/.'&$( 7$	"&5	��7
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" (&>#"#�	 '&(.-$"&	 #	 "-(	  $<! &)!"&(	 "&	 5-(	 .'-?&(-'&(�	 .-'	 "7$"&	 &/.&9#'	 ;	 ,-$	 <!*	

.'-?!$" "#"	)'#)#'	5-(	)&/#(�		

�'&$)&	#	 5-(	"-(	&$?-<!&(	<!&	 '&(&>#	�5#$"&'	 C��� D	 (-0'&	 5#	&$(&>#$9#	"&	 5#	0 -5-6=#	

�.-'	&5	0 &$	"&	5#	0 -5-6=#�	;	5#	&$(&>#$9#	"&	5#	0 -5-6=#	�&$	'&5#, 7$	,-$	&5	0 &$&()#'	8!/#$-��	

&$	&()#	)&( (	(&	(-() &$&	<!&	5#	&$(&>#$9#	"&	5#	0 -5-6=#	&%-5!) %#�	#	5-	5#'6-	"&	)-"-	&5	( ()&/#	

&"!,#) %-�	 "#"-	 <!&	 &()A	 =$) /#/&$)&	 % $,!5#"#	 ,-$	 #,-$)&, / &$)-(	 ,-) " #$-(	 "&	 5-(	

#5!/$-(	;	 5-(	.'-?&(-'&(�	&(	&5	 ) .-	"&	, &$, #	<!&	"#	8&''#/ &$)#(	#	<! &$&(	 5#	&$(&>#$	;	#	
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Objetivos Actividades Consignas Recursos didácticos Formación docente Interacciones Sistematización

Esclarecer y relacionar 
conceptos evolutivos 
fundamentales, que se 
agruparon en dos ejes 
de trabajo:

Eje 1. Hechos, premisas 
y principios evolutivos 
(la urdimbre)

Variación

Interaccios y ambiente

Herencia

Lecturas Lea cuidadosamente los textos 
que le estamos entregando, han 
sido elaborados o seleccionados 
para establecer el marco teórico 
con el que realizaremos la 
intervención.

Elabore las preguntas, dudas o 
cuestionamientos que le surjan 
de la lectura

Elaborados por el Grupo de 
estudios FHySC.

- Cartel “ El ABC de la 
evolución”

- Desplegable. “La evolución 
biológica”

Elaborado en esta tesis

- Texto para profesores 
“Biología evolutiva: 
enseñas para el camino de 
aprendizaje”.

Otro texto sugerido

- González Galli, L. 2010. La 
teoría de la evolución. En: 
Meinardi, E. et al. Educar 
en ciencias. Buenos Aires. 
Paidós, pp 225 a 255.

Entrega a los profesores  
de los recursos didácticos

Profesores titulares de los 
grupos de intervención-
investigadora

Se enfatizó la intención 
del proyecto, las 
dificultades que entraña 
la enseñanza y el 
aprendizaje del tema y se 
propició interlocución 

Actividades realizadas de 
abril a junio de 2012

Ancestro común y 
evidencias

Carácter histórico de las 
explicaciones evolutivas

Evolución biológica y 
biología evolutiva

Evolución

Eje 2. Fenómenos y 
conceptos evolutivos 
clave (la trama)

Fenómenos de los que 
pretende dar cuenta el 
modelo de evolución 
por variación y selección 
natural

Adaptación

Asesorías Las preguntas, dudas y 
cuestionamientos que le 
surgieron durante las lecturas, 
envíelas a la  investigadora 
responsable del proyecto, previo 
a cada asesoría y éstas guiarán 
las sesiones correspondientes.

Con la formulación de dudas y 
preguntas usted contribuirá a 
fortalecer y ajustar la propuesta 
didáctica que estamos 
diseñando.

3 asesorías previas a la 
intervención 
(abril , mayo y junio de 2012)

Las preguntas elaboradas 
por los profesores durante 
las lecturas realizadas, se 
agruparon con los siguientes 
criterios:

-Obstáculos epistemológicos 
(pensamiento teleológico, 
centrado en el individuo y 
causal-lineal, entre otros) e 
ideas previas asociadas.

-Conceptos asociados a las 
dificultades presentadas por los 
docentes que participaron en 
el proyecto para comprender y 
explicar el mevsen.

Profesores-investigadora

Reuniones con cada 
profesor para discutir, 
aclarar, relacionar los 
contenidos de los textos 
y las inquietudes sobre 
el proceso de enseñanza 
y de aprendizaje de la 
biología evolutiva.



A
nexos

278 �O[PQPJP]^T�QVQdN[VNT�NPL�JPW�bSPfOWPSOW

Objetivos Actividades Consignas Recursos didácticos Formación docente Interacciones Sistematización

Diversidad biológica

Conceptos evolutivos 
nodales

Población
Selección natural
Mutación
Especie/especiación
Extinción

Afianzar el dominio 
disciplinario del profesor

Ejercicio didáctico

Elaboración de un guion, 
por parte de los docentes, 
para utilizar la imagen 
1, generada en esta 
investigación, como un 
recurso didáctico

La imagen que le entregamos 
fue diseñada para usarse  como 
recurso didáctico de biología 
evolutiva,  elabore el guión que, 
a su juicio, permitiría el mejor 
uso de la imagen.
Agradeceremos sus sugerencias 
para seguir trabajando en 
este sentido con el ilustrador 
científico  y con el grupo de 
estudios extenso del que 
formamos parte

Imagen 1

Elaboración de un pie de figura 
de la imagen para ser usada 
como recurso

En el guión que elaboraron los 
profesores, se identificaron los 
conceptos que les resultaron  
más evidentes y los que aún no 
enfatizaban  y pudieron hacerlo 
en la imagen

Profesores-investigadora.

Se presentó la imagen 
a los profesores y 
se retomaron sus 
observaciones  y 
sugerencias para elaborar 
el pie de figura.

En el cuestionario 
aplicado a alumnos y 
profesores (ago. de 2011 
y feb. de 2012). Los 
profesores conocieron 
la Imagen 1  en blanco 
y negro.

Una vez terminada la 
imagen en color se les 
entregó en abril del año 
en curso y se les solicitó 
el ejercicio reseñado

Valorar si, a juicio 
de los profesores,  
la información 
seleccionada para los 
alumnos es accesible y 
suficiente.

Reuniones de trabajo 
con los docentes para 
presentar el texto dirigido 
a los alumnos y para 
valorar su pertinencia

Lea cuidadosamente el texto 
elaborado para los alumnos e 
indique si considera adecuados 
los contenidos, la secuencia, la 
amplitud, la profundidad y el 
vocabulario utilizado.

Texto elaborado para los 
alumnos

El texto elaborado dirigido 
a los alumnos se puso a 
consideración de los profesores 
titulares de cada grupo y éstos 
consideran que es accesible 
para los alumnos

Investigadora 
responsable-profesores 
titulares

Se entregó y discutió con 
los profesores el texto 
elaborado durante el mes 
de mayo de 2012.

Identificar si los 
docentes tienen 
vigilancia sobre 
puntos cruciales y  
los tres obstáculos 
epistemológicos 
reportados en la 
literatura especializada 
sobre el tema:

• pensamiento 
teleológico,

• pensamiento centrado 
en el individuo

• pensamiento causal-
lineal

Preguntas y  
respuestas

¿Qué fenómenos explica 
el mevsen?

¿Qué diferencia hay entre 
evolución biológica y 
biología evolutiva?

¿Es la variación 
una respuesta a los 
problemas planteados 
por el ambiente?

¿Están las estructuras y 
los procesos biológicos 
orientados a la 
consecución de un fin?

¿A qué nivel tienen lugar 
los procesos evolutivos?

¿Tiene todo  fenómeno 
evolutivo una causa única 
y directa que lo precede?

Responda las siguientes 
preguntas e indique en cuáles 
Identifique dificultades para 
enseñar o para aprender estos 
temas.

Indique al menos tres 
preguntas frecuentes que, en su 
experiencia, hacen los alumnos 
sobre la evolución biológica.

¿Cuál (es) considera usted 
práctica (s) exitosa (s) para 
enseñar temas evolutivos?

Preguntas  
generadoras 

Preguntas  
exploradoras 

Plantear preguntas generadoras 
a los profesores,  analizar sus 
respuestas y reflexionar sobre 
éstas con ellos.

Identificar  las preguntas 
que, en la experiencia de los 
profesores, son frecuentes 
en los alumnos; analizarlas 
y valorar si se ubican en los 
obstáculos epistemológicos 
señalados, en otros o son de 
otra naturaleza

Profesores- 
investigadora

Se presentaron las 
preguntas generadoras 
y las preguntas 
exploradoras en la 
primera semana de junio 
de 2012, antes de iniciar 
la intervención en el aula.
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 Preguntas de salida para los profesores 

�

 

Objetivo 
 
Enfatizar al final de la formación docente los señalamientos, precisiones y conceptos que se estudiaron en el proceso y que 
se sugieren como orientadores de la enseñaza y el aprendizaje. 

 
1. �¿Qué fenómenos explica el mevsen? 

2. �¿Qué diferencia hay entre evolución biológica y biología evolutiva? 

3. �¿Es el surgimiento de la variación una respuesta a los problemas planteados por el ambiente? 

4. �¿Están las estructuras y los procesos biológicos orientados a la consecución de un fin? 

5. �¿En qué nivel de organización de lo vivo tienen lugar los procesos evolutivos? 

6. �¿Tiene todo fenómeno evolutivo una causa única y directa que lo precede? 

7. � Indique al menos tres preguntas frecuentes que, en su experiencia, hacen los alumnos sobre evolución biológica. 

8. �¿Cuál (es) considera usted práctica (s) exitosa (s) que ha tenido en su trayectoria docente para enseñar temas 

evolutivos? 
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Metodología didáctica con la que se planeó y l levó a cabo la visita a la   
Sala de evolución del  Museo de las Ciencias Universum, UNAM 

Objetivos Actividades Consignas 
Recursos 

didácticos 

Formación  
a los 

anfitriones  
de la sala 

Interacciones Sistematización 

Identificar ideas 

previas e inquietudes 

de los alumnos y los 

profesores que 

participaron en el 

proyecto y 

considerarlas en el 

diseño de la Unidad 

didáctica generada en 

esta tesis. 

Presentación del proyecto 

a la coordinadora de los 

guías del Museo. 

Visitas consecutivas y 

reuniones de trabajo con 

la coordinadora y con los 

guías para preparar la 

visita. 

Asesorías a los guías, a 

partir de su discurso en 

las visitas guiadas. 

Leer el desplegable 

que se les entregó y 

el documento 

elaborado para este 

fin. 

Estar vigilantes de su 

discurso, 

particularmente en 

términos de 

teleología de sentido 

común al explicar 

adaptación. 

Los elementos 

museográficos de la 

Sala de Evolución del 

Universum. 

EL desplegable de 

evolución. 

El texto elaborado 

para este fin. 

Por acuerdo con la 

Coordinadora de 

los guías del 

Museo, se inició un 

proceso de 

asesorías para 

preparar la visita y 

para las 

subsecuentes 

tareas que éstos 

realizan. 

Investigadora 

responsable del 

proyecto y 

coordinadora de los 

guías del 

Universum. 

Investigadora 

responsable e 

investigadora 

invitada (Dra. 

Susana Esparza 

Soria), con los 

guías (anfitriones) 

de la sala de 

Evolución. 

El proceso se realizó 

de enero a mayo de 

2012; se realizaron 

actividades con guías 

y   coordinadora de la 

sala de Evolución,  

tesistas dirigidos por 

la investigadora 

responsable del 

proyecto e  

investigadora 

invitada. 
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Estrategia didáctica con los alumnos durante y  después de la visita al  
Museo de las Ciencias Universum, UNAM 

Objetivos Actividades Consignas 
Recursos 

didácticos 
Intervención 

docente 
Interacciones Sistematización 

Generar en los alumnos interés 

en los temas evolutivos y 

relacionarlos con la 

biodiversidad y la 

reproducción 

Identificar inquietudes en 

alumnos de educación 

secundaria  en relación con 

contenidos de biología 

evolutiva. 

Actividad 

generadora en 

espacio extra-

aula: 

�� Visita al 

Museo. 

Observen 

 

Escuchen 

 

Relacionen 

información  

 

 

 

Elementos 

museográficos 

de las  

salas de 

Evolución, 

Biodiversidad y 

Sexualidad 

del Universum 

El profesor 1,  les pidió 

a los alumnos que 

elaborasen un periódico 

mural con lo que habían 

observado y aprendido 

en la visita al Museo. 

La profesora 2, les pidió 

a los alumnos que 

hicieran una síntesis de 

lo que observaron en el 

museo 

Alumnos-guías 

(anfitriones) de cada 

una de las salas 

visitadas. 

Alumnos-alumnos. 

 

Se realizaron dos visitas, 

una para el turno 

matutino y otra para el 

vespertino en el mes de 

mayo de 2012. 

El número total de 

asistentes fue de: 

�� 150 alumnos  de 

secundaria, 6 

profesores de 

secundaria, dos 

investigadoras y 7 

tesistas de la carrera 

de Biología. 
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Objetivos Actividades Consignas 
Recursos 

didácticos 
Intervención 

docente 
Interacciones Sistematización 

	

Diferenciar  e l  concepto  
c ient í f ico  de  evolución 
bio lógica  de  la  idea de 
evolución - impl íc i ta  o  
expl íc i ta-  en  referentes  
socioculturales   
extraescolares  (a lgunos 
dibujos  animados) .  

 

 

Apertura  

Los alumnos 
respondieron las 
preguntas 
generadoras e 
interés que 
plantearon los 
docentes. 

 

 

 

 

 

 

 

¿Han visto la 
caricatura de  
Pokemón83 o la de 
Digimon84? 

¿Qué tipo de 
cambios tiene un 
Pokemón o un 
Digimon cuando 
dicen que 
evoluciona? 

(Adquieren más 
fuerza, más 
cabezas, más colas, 
más poderes, mayor 
tamaño). 

¿Creen que la 
evolución siempre 
implica tener más 
estructuras o 
funciones,  o tener 
mayor tamaño? 

Una imagen de uno de 
estos dibujos animados 
con una cruz para 
indicar que el concepto 
científico de evolución 
biológica es diferente 
de la  idea de evolución 
-implícita o explícita- en 
estas caricaturas. 

 

 

Plantear las preguntas. 

 

Dar las instrucciones. 

 

Orientar la sesión. 

Docentes-
alumnos 

 

Alumnos-
docentes 

Al inicio de la sesión. 
Tiempo aproximado 15 
minutos. 
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Metodología didáctica con los alumnos en el  aula Plan de trabajo para la 1ª sesión  

Objetivos Actividades Consignas 
Recursos 

didácticos 
Intervención 

docente 
Interacciones Sistematización 

	

Conocer  casos en los  
que e l  resultado de la  
evolución fueron 
especies  de  menor  ta l la  
que la  de  sus  
ancestros.  

 

 

Introducir  e l  concepto  
de ancestro  común 

Desarrol lo  

Cada alumno 
contestará las 
preguntas del 
ejercicio. 

 

 

Realiza el siguiente 
ejercicio de forma 
individual. 

Imágenes de armadillo, 
oso perezoso de tres 
dedos y sus ancestros: 
Glyptodon y 
Megatherium. 

 

Tabla de  ideas y 
conceptos para señalar 
si éstas son verdaderas 
o falsas. 

Explicación breve de 
dos casos de evolución 
en los que las especies 
actuales son más 
pequeñas que los 
ancestros: armadillo y 
oso perezoso de tres 
dedos (estos casos los 
observaron en el 
Museo85, Glyptodon y 
Megatherium). 

Docentes-
alumnos 

Tiempo aproximado: 
20 min 

 C ierre  

Un alumno 
anotará en el 
pizarrón las 
respuestas que 
dio el grupo en el  
ejercicio 
Verdadero o 
falso. 

 

Levante la mano el 
que consideró 
verdadera la primera 
característica 
indicada en la tabla, 
y así sucesivamente. 

Tabla de resumen de 
respuestas elaborada 
sobre el pizarrón en el 
cierre de la sesión. 

 

Texto elaborado para 
los alumnos “¿Una 
población de patos?” 

Organizar al grupo 
para vaciar las 
respuestas en el 
pizarrón. 

Propiciar reflexión 
sobre las respuestas y  
hacer los 
señalamientos para 
favorecer el 
aprendizaje del 
mevsen. 

Docentes-
alumnos. 

 

Alumno-
alumno. 

 

Interacción 
grupal. 

Tiempo aproximado: 
10 min. 

																																																													
�%&�������������������������'(,&����������%�������������))***������
�����������)����+�������������
�
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Plan de trabajo para la  2ª.  Sesión 

Objetivos Actividades Consignas 
Recursos 

didácticos 
     Intervención 

docente 
        

Interacciones 
Sistematización 

	

Introducir los 
conceptos de 
variación y 
población y 
especiación, y 
su relevancia en 
la evolución 
biológica. 

Apertura  

Los alumnos 
contestaron  preguntas 
generadoras de 
aprendizaje. 

 

Levanten la mano para 
responder las preguntas 
que plantean los 
profesores. 

 

 

Preguntas generadoras: 

¿Encuentras diferencias 
entre una persona y otra, 
aún si son hermanos o si 
son padres e hijos? 
¿Piensas que es así en 
todas las especies? 

Plantearon las preguntas 
y retomaron las 
respuestas que dieron 
los alumnos para: 

 

 

Profesores  

alumnos 

 

 

Tiempo 
aproximado 
10 min. 

 

 

 

Desarrol lo  

Los alumnos 
representaron la 
variación de un rasgo 
observable (color) en 
dos especies de 
animales con los 
materiales que les 
fueron entregados y a 
partir de las consignas 
dadas. 

 

 

Formen 5 equipos de 8 o 
9 alumnos. 

 

Distingan y agrupen las 
especies que identifican 
en el material entregado 
a cada equipo (patos y 
peces). 

 

Iluminen en tonos de 
café y amarillo a los 
patos y en  tonos de 
verde y azul los peces, 
inventando en cada caso 
una combinación 

Recortes de patos y peces 
sin colorear 

 

Paisajes para albergar a 
las poblaciones de patos y 
de peces, barrera 
geográfica (montaña,  río). 

 
 

Texto elaborado para los 
alumnos. 

Explicar a los alumnos la 
importancia de considerar: 

 

�� a los individuos de 
cada especie y la 
variación que hay 
entre ellos; las 
poblaciones que 
forman; 

�� el ambiente en que 
habitan; 

�� los cambios que van 
teniendo las 
poblaciones a lo largo 
del tiempo, para 
comprender la evolución 
de las especies a través 
del tiempo: 

Profesores 
grupo. 

 

Alumno-
alumno. 

 

Equipos 

 

Profesores 
equipos. 

 

Tiempo 
aproximado 
30 min. 
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Metodología didáctica con los alumnos en el  aula  
Plan de trabajo para la  2ª.  Sesión 

Objetivos Actividades Consignas 
Recursos 

didácticos 
     Intervención 

docente 
        

Interacciones 
Sistematización 

	

distinta. Peguen sus 
ejemplares ya 
iluminados en el lugar 
que tienen marcado en 
el paisaje que está  en el 
pizarrón y en una de las 
paredes del salón. 

Pusieron de relieve el 
concepto de variación 
individual, de población y de 
variación poblacional para 
introducir el concepto de 
especiación. Esto se hizo a 
partir de la composición de 
“poblaciones” de patos y de 
peces que formaron los 
alumnos. 

Remarcaron que esa 
variación,  representada con 
colores por los alumnos en 
esta actividad, sucede en las 
poblaciones debido a la 
mutación y a la 
recombinación genética, 
entre otras fuentes de 
variación. 

 

 

 

 

Interacción 

Grupal. 

 

Docentes-
alumnos 
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Metodología didáctica con los alumnos en el  aula  
Plan de trabajo para la  2ª.  Sesión 

Objetivos Actividades Consignas 
Recursos 

didácticos 
     Intervención 

docente 
        

Interacciones 
Sistematización 

	

Cierre  

Preguntas y respuestas 

 

 

Levanten la mano para 
contestar las siguientes 
preguntas 

Preguntas y respuestas 
escritas en el pizarrón 

¿Son idénticos los individuos 
de una especie? ¿Hay un 
organismo idéntico a otro?  
¿Cuáles poblaciones 
conoces? ¿Qué puede pasar 
si dos poblaciones de la 
misma especie quedan 
separadas por una barrera 
geográfica como un río,  una 
montaña o un océano? 

Interacción 
grupal 

Tiempo 
aproximado: 
15 min.  
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Metodología didáctica con los alumnos en el  aula 
Plan de trabajo para la  3ª.  Sesión 

Objetivos Actividades Consignas 
Recursos 

didácticos 
     Intervención 

docente 
Interacciones Sistematización 

	

Comprender y 
aplicar el mevsen. 

Conocer casos de 
selección en 
acción. 

 

 

 

 

Comprender los 
conceptos de 
selección natural, 
adaptación al 
medio en que 
viven las 
poblaciones, y 
cambio 
poblacional a 
través del tiempo. 

 

Apertura  

Solución al  

problema de los 
piojos. 

 

 

 

Escuchen con 
atención la siguiente 
nota. 

 

 

 

Respondan por 
escrito la pregunta. 

“El 15% de las escuelas 
tuvieron piojos en el 
último año. La causa 
exacta de las recientes 
epidemias es 
desconocida, dado que 
las medidas de higiene se 
han incrementado, pero 
todos coinciden en que 
los insecticidas ya no 
tienen efecto sobre los 
piojos”. 

Pregunta generadora: 

¿Por qué creen que los 
insecticidas que se 
utilizaban con éxito 
anteriormente ya no 
tienen efecto? 

 

Anotar las respuestas en 
el pizarrón y llegar a 
conclusiones. 

Docentes-
alumno. 

 

Interacción 
grupal. 

Al inicio de la 
sesión como 
invitación al 
tema. 

Tiempo 
aproximado: 
10 min. 

Desarrol lo  

El rincón de los 
ratones a lo largo de 
muchas 
generaciones  y en 
ambientes 
diferentes. 

 

 

 

Observen 
cuidadosamente las 
“poblaciones de 
ratones” que se están 
representando con 
los materiales que 
muestran los 
profesores.  

Vean que pasa con 
los ratones blancos y 
con los ratones 
negros a lo largo del 
tiempo. 

“El rincón de los ratones”, 
recurso diseñado para 
observar cambios 
poblacionales a lo largo 
del tiempo en 
“poblaciones” de ratones 
blancos y negros en 
diferentes ambientes 
(representados con dos 
superficies imantadas de 
color negro y blanco). 

 

Se presentó al grupo un caso 
hipotético de ratones 
blancos y negros que viven 
sobre un fondo oscuro;  a 
través de preguntas, 
respuestas, observación y 
explicaciones por parte de 
los profesores, se explicó lo 
que va pasando a largo de 
varias generaciones, dada la 
ventaja que les confiere a los 
portadores tener color oscuro 
cuando el fondo es negro.   

Profesores 
alumnos 

 

 

 

 

 

 

Tiempo 
aproximado: 

30 min. 
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Metodología didáctica con los alumnos en el  aula 
Plan de trabajo para la  3ª.  Sesión 

Objetivos Actividades Consignas 
Recursos 

didácticos 
     Intervención 

docente 
Interacciones Sistematización 

	

 

 

 

 

 

 

 

 

 

 

 

Lectura de los 
incisos 
correspondientes en 
el texto elaborado 
exprofeso. 

 

 

 

C ierre  

Relacionar lo visto 
en la sesión con el 
caso de bacterias y 
antibióticos. 

 

 

Lean el texto que les 
fue entregado 
(incisos: selección 
natural, población,  
adaptación y tiempo 
evolutivo). 

 

 

 

Relacionen  la 
información del texto 
con la actividad 
realizada en clase con 
los ratones y con 
bacterias y 
antibióticos. 

 

 

Texto para alumnos: 

“¿Una población de 
patos?” 

 

 

 

Posteriormente, se plateó 
como problema, que pasaría 
si el fondo fuera blanco 
¿cómo cambiarían la 
composición de las 
poblaciones? ¿De cuáles 
ratones habría más en el 
nuevo escenario, a lo largo 
del tiempo?  

 

 

Los profesores hicieron los 
señalamientos necesarios 
para comprender el mevsen.  

 

Alumnos 
profesores 

 

 

 

 

 

Profesores 
alumnos 

 

 

 

 

 

 

 

 

 

Tiempo 
aproximado: 

10 min. 
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Metodología didáctica con los alumnos en el  aula  
Plan de trabajo para la  4ª.  Sesión 

Objetivos Actividades Consignas 
Recursos 

didácticos 

     
Intervención 

docente 
        Interacciones Sistematización 

	

Introducir los 
conceptos de 
tiempo 
evolutivo, 
historicidad y 
azar. 

 

Introducir el 
concepto de 
selección 
sexual. 

 

 

 

 

 

 

 

Apertura  

Lectura de una adaptación 
a “El calendario cósmico” 
de Carl Sagan. 

Lean con atención 
el texto y elaboren 
preguntas sobre 
el tiempo 
evolutivo. 

Texto elaborado 
exprofeso. 

Poner de relieve las dimensiones 
de espacio y tiempo en que 
sucede la evolución biológica y la 
historicidad del proceso. 

Docentes-
alumno. 

 

Interacción 
grupal. 

Tiempo 
aproximado: 
10 min. 

Desarrol lo  

Lectura de dos cuentos:  

1.� Para introducir el 
concepto de azar: 
identificaron dos 
historias que se 
relacionaron por 
azar. 

 
2.�  Para introducir el 

concepto de 
selección sexual: 
leyeron  y 
comentaron el caso 
del pavo real. 

 

Vean las 
imágenes y 
escuchen con 
atención los 
cuentos. 

 

Relacionen los 
cuentos con el 
mevsen. 

 

 

 

 

Diseño y selección de 
cuentos evolutivos 

“Cuando cuentes 
cuentos, cuenta 
cuentos evolutivos” 
 

Cuento  1.  “La niña 
que se estaba 
durmiendo en clase” 
(elaborado en esta 
investigación). 
 
Cuento  2   
“¿Por qué estan 
guapo el pavo real?” 
(de Baredes y 
Lotersztain). 

Hacer señalamientos para 
enfatizar que hay historias que se 
cruzan por azar, esto significa que 
en su origen no estaban 
conectadas. 

 

Enfatizar que en la evolución no 
hay un destino predeterminado, 
que las especies que existen 
pudieron haber sido otras y que 
esto se debe a que intervienen 
muchas causas y también a que 
hay azar. 

 

 

Interacción 
grupal 

 

 

 

Profesores 
alumnos 

 

 

Alumnos 
profesores 

Alumnos 
alumnos 

Tiempo 
aproximado: 

30 min. 
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Metodología didáctica con los alumnos en el  aula  
Plan de trabajo para la  4ª.  Sesión 

Objetivos Actividades Consignas 
Recursos 

didácticos 

     
Intervención 

docente 
        Interacciones Sistematización 

	

 

 

 

 

 

 

 

 

 

 

C ierre  

Reflexión grupal sobre la 
complejidad de los 
fenómenos evolutivos en 
los que no sólo hay causas 
y efectos lineales, también 
hay multicausalidad y azar. 
Y respondieron la pregunta 
de cierre. 

 

 

 

Respondan una 
de las preguntas 
que hicimos al 
inicio de la 
primera sesión 
¿Es cierto o falso 
que los 
fenómenos 
evolutivos tienen 
una causa única, 
lineal y directa? 

 

 

Pregunta reflexiva 

 

Señalamientos de 
cierre. 

 

 

 

 

Los profesores hicieron 
señalamientos para enfatizar que 
los fenómenos evolutivos tienen 
diversas causas que pueden 
explicarse con modelos científicos 
(uno de éstos es el modelo de 
evolución por variación y selección 
natural); y que también hay azar 
en la historia de la vida en La 
Tierra. 

 

Profesores 
alumnos 

 

 

Tiempo 
aproximado: 

10 min. 
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Anexo 2.  Metodología para el  diseño de los cuestionarios 
 

Objetivo: explorar los conocimientos que tienen los alumnos sobre conocimientos fundamentales de biología evolutiva e identificar posibles avances en la 
comprensión del modelo de evolución por variación y selección natural. 
 

Categoría  
conceptual  

Unidad 
de anális is  

Indicadores Preguntas (Cuestionario  A  y  Cuestionario  B)  

Variación 

 

Singularidad individual. 

 

Identifica  diferencias entre los 
individuos. Afirma que cada individuo es 
único, aunque sean de la misma especie. 

A.� ¿Son idénticos los  individuos de una especie? Sí, No, A veces.  
B.� Los individuos de una especie: son todos idénticos, siempre son 

diferentes, a veces son diferentes. 

 

Población Existencia concreta de 
las poblaciones, 
tangible espacio-
temporalmente. 

Identifica como población a grupos de 
individuos de la misma especie que 
habitan en un espacio y tiempo 
determinados. 

A.� ¿Cuál de las siguientes frases representa una población de seres 
vivos? a. Las mariposas monarca (Danaus plexippus); b. Un 
conjunto de mariposas de diferentes especies. c. Las mariposas 
monarca del Santuario El Rosario, Michoacán.  

B.� ¿Cuál de las siguientes frases representa una población de seres 
vivos? a. Los patos salvajes (Anas platyrhinchos). b. Un conjunto 
de patos de diferentes especies. c. Los patos salvajes (A. 
platyrhinchos) del Lago de Chapala, Jalisco. 

Adaptación Rasgos adaptativos. 

 

 

 

Proceso adaptativo 
(origen de variación, 
selección natural, 
tiempo, historicidad). 

 

 

 

Identifica  la ventaja que una variación le 
puede conferir  a los individuos que la 
portan  para sobrevivir y reproducirse en 
un ambiente determinado. 

 

 

 
Identifica que la adaptación es  la 
acumulación (generación tras generación) 
de variación favorable. 

 

A.� Un gran porcentaje de los conejos primitivos de Siberia tenían 
pelo oscuro, actualmente esos conejos son blancos. La 
característica de pelo blanco….a. Surgió en los conejos primitivos 
porque al vivir en la nieve necesitaban pelo blanco para 
confundirse con el ambiente nevado y evitar ser depredados. b. La 
característica surgió en algún momento en los conejos primitivos 
por una mutación, con el tiempo, los que la tenían pudieron 
sobrevivir y reproducirse. 
 
En las poblaciones ancestrales de osos polares prevalecían los 
osos con pelo oscuro, pero…..a. Surgieron osos de pelo blanco por 
cambios en el ADN, que sobrevivieron en lugar de los de pelo 
oscuro y lo heredaron a sus descendientes. b. El pelo de cada oso 
polar cambió lentamente porque tuvieron la necesidad de 
confundirse con el ambiente nevado. 
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Distingue el surgimiento aleatorio de la 
variación genética respecto de las 
necesidades de los organismos.  

Distingue de manera adecuada: la 
relación variación-selección natural; una 
de las fuentes de variación (mutación); y 
la desconexión causal entre el 
surgimiento de la variación y las 
necesidades de los organismos. 

 

 

 

 

 

 

Distingue rasgos favorables para la 
supervivencia y la reproducción de 
persistencia y atrofia de los rasgos por 
uso y desuso. 

Las chitas son animales capaces de correr a más de 100 Km/hr al 
perseguir a sus presas ¿De qué manera explicarías que presenten 
ahora esa habilidad si se supone que los ancestros de los chitas 
corrían a tan sólo 30 Km/hr? a. Las generaciones de chitas 
pudieron correr cada vez más rápido porque ejercitaban muchos 
sus patas al perseguir a sus presas. b. Algunos chitas podían 
correr más rápido que otros, sobrevivieron y heredaron esta 
característica a sus hijos a través de muchas generaciones. 
 

B.� Si utilizamos un nuevo insecticida para combatir a las 
cucarachas…a.  Éstas desarrollarían defensas para compensar los 
efectos del nuevo insecticida y pronto todas serían resistentes a 
esa sustancia tóxica. Eso sucedería cada vez que se aplicara un 
insecticida más potente. b. Después de un tiempo, la mayoría 
será resistente ya que sólo las que tenían características 
favorables, que les permitían resistir los efectos del insecticida, 
lograron sobrevivir a la primera aplicación y seguirse 
reproduciendo. 
 

¿Por qué los osos polares tienen pelo blanco si sus ancestros 
tenían pelo oscuro? a. En las poblaciones de osos primitivos 
surgió por una mutación la característica del color blanco, con el 
tiempo los que tenían ese rasgo lograron sobrevivir y reproducirse 
porque les daba ventajas. b. Los osos primitivos desarrollaron la 
característica de pelo blanco para confundirse con el ambiente 
nevado, evitar ser vistos por sus presas y así cazarlas con mayor 
facilidad. 

 

Las ballenas se originaron a partir de mamíferos terrestres ¿De 
qué manera explicarías que presenten aletas si sus ancestros 
tenían patas? a.  Dejaron de usar las patas porque no podían 
caminar en el agua, en poco tiempo éstas se les atrofiaron y esa 
característica se fue heredando para dar origen a las ballenas. B.  
A lo largo de la evolución, estos animales han ido acumulando 
modificaciones en sus patas delanteras, hasta llegar a la forma 
actual de aletas con las que pueden nadar. 
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Referencia  País 
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grado 

-C las  Olander  (2013) Why am I learning evolution? Pointers towards 
enacted scientific literacy, Journal of Biological Education, 47:3, 175-181, 
DOI:10.1080/00219266.2013.821750 

http://www.tandfonline.com/doi/full/10.1080/00219266.2013.821750#.
UnySmPlLO3g 

Suecia 9 grado 
Aprox. 15 años 

- Jérémy Castéra  ,  Tago Sarapuu & Pierre  C lément (2013) 
Comparison of French and Estonian students’ conceptions in genetic 
determinism of human behaviours, Journal of Biological Education, 47:1, 
12-20, DOI: 10.1080/00219266.2012.716779 

http://www.tandfonline.com/doi/full/10.1080/00219266.2012.716779#.
Unybg_lLO3g 

Francia, 
Estonia 

Secundaria, 

Promedio de 
16 a 18 años 

-Kyr iacos  Athanasiou ,  E fstrat ios  Katakos & Penelope 
Papadopoulou (2012) Conceptual ecology of evolution acceptance among 
Greek education students: the contribution of knowledge increase, Journal 
of Biological Education, 46:4, 234-241, DOI: 
10.1080/00219266.2012.716780 

http://www.tandfonline.com/doi/full/10.1080/00219266.2012.716780#.
Unyit_lLO3g 

Grecia Universitarios, 
futuros 
profesores  

-V ladan Ond�ej  &  Petr  Dvo�ák (2012) Bioinformatics: a history of 
evolution in silico , Journal of Biological Education, 46:4, 252-259, DOI: 
10.1080/00219266.2012.716776 
http://www.tandfonline.com/doi/full/10.1080/00219266.2012.716776#.
UnylAPlLO3g 

Republica 
Checa 

Secundario o 
terciario 

-X iaorong Zhang (2012) Teaching molecular phylogenetics through 
investigating a real-world phylogenetic problem, Journal of Biological 
Education, 46:2, 103-109, DOI: 10.1080/00219266.2011.634018 

http://www.tandfonline.com/doi/full/10.1080/00219266.2011.634018#.
UoJ_O_lLO3g 

EU Universitarios 

-Michèle  Stears  (2012) Exploring biology education students’ responses 
to a course in evolution at a South African university: implications for their 
roles as future teachers, Journal of Biological Education, 46:1, 12-19, DOI: 
10.1080/00219266.2011.560171 

http://www.tandfonline.com/doi/full/10.1080/00219266.2011.560171#.
UoQ_PxpLO3g 

Sudáfrica Universitarios, 
próximos 
profesores 
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-Theodora  De Baz  & Mahmoud El-Weher  (2012) The effect of 
contextual material on evolution in the Jordanian secondary-school 
curriculum on students’ acceptance of the theory of evolution, Journal of 
Biological Education, 46:1, 20-28, DOI: 10.1080/00219266.2011.576686 

http://www.tandfonline.com/doi/full/10.1080/00219266.2011.576686#.
UoRFXRpLO3g 

Jordania 10º grado de 
secundaria 

-Stefaan Blancke ,  Maarten Boudry  ,  Johan Braeckman ,  Johan 
De Smedt  & Helen De Cruz  (2011) Dealing with creationist challenges. 
What European biology teachers might expect in the classroom, Journal of 
Biological Education, 45:4, 176-182, DOI: 
10.1080/00219266.2010.546677 

http://www.tandfonline.com/doi/full/10.1080/00219266.2010.546677#.
UoRGwRpLO3g 

Bélgica Profesores de 
biología 

- Jörg  Zabel  &  Harald  Gropengiesser  (2011) Learning progress in 
evolution theory: climbing a ladder or roaming a landscape?, Journal of 
Biological Education, 45:3, 143-149, DOI: 
10.1080/00219266.2011.586714  

http://www.tandfonline.com/doi/full/10.1080/00219266.2011.586714#.
UoRPQRpLO3g 

Alemania Promedio 13 
años 
Secundaria.  

-R ichard J .T .  Wingate  (2011) Thinking about evolution: combinatorial 
play as a strategy for exercising scientific creativity, Journal of Biological 
Education, 45:1, 50-53, DOI: 10.1080/00219266.2011.537840 

http://www.tandfonline.com/doi/full/10.1080/00219266.2011.537840#.
UoRTYhpLO3g 

Reino Unido Ultimo año de 
universidad 

- Jenni fer  H.  Green ,  Anna Koza ,  Olena Moshynets  ,  Radoslaw 
Pajor  ,  Margaret  R .  R i tchie  & Andrew J .  Spiers  (2011) Evolution in 
a test tube: rise of the Wrinkly Spreaders, Journal of Biological Education, 
45:1, 54-59, DOI: 10.1080/00219266.2011.537842 

http://www.tandfonline.com/doi/full/10.1080/00219266.2011.537842#.
UoRVVBpLO3g 

Reino Unido, 
Ucrania 

Secundaria 

-Nancy  P.  Morabito  ,  Kefyn  M.  Cat ley  &  Laura  R.  Novick  (2010) 
Reasoning about evolutionary history: Post-secondary students' knowledge 
of most recent common ancestry and homoplasy, Journal of Biological 
Education, 44:4, 166-174, DOI: 10.1080/00219266.2010.9656217 
http://www.tandfonline.com/doi/pdf/10.1080/00219266.2010.9656217 

Estado 
Unidos 

Educación 
superior 

-A .L .  Abr ie  (2010) Student teachers' attitudes towards and willingness to 
teach evolution in a changing South African environment, Journal of 
Biological Education, 44:3, 102-107, DOI: 
10.1080/00219266.2010.9656205 

http://www.tandfonline.com/doi/abs/10.1080/00219266.2010.9656205#
.UoRlwxpLO3g 

Sudáfrica Estudiantes de  
pedagogía, 
(profesores 
secundaria)  
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grado 

-Ani la  Asghar  ,  Jason R.  Wi les  & Br ian Alters  (2010) The origin and 
evolution of life in Pakistani High School Biology, Journal of Biological 
Education, 44:2, 65-71, DOI: 10.1080/00219266.2010.9656196 

http://www.tandfonline.com/doi/abs/10.1080/00219266.2010.9656196#
.UoRuxBpLO3g 

EU, Canadá Secundaria 

-Paulo  Roberto  Costa  da  Si lva  ,  Paulo  Rogér io  Miranda Corre ia  
& Maria  E lena Infante-Malachias  (2009) Charles Darwin goes to 
school: the role of cartoons and narrative in setting science in an historical 
context, Journal of Biological Education, 43:4, 175-180, DOI: 
10.1080/00219266.2009.9656179 

http://www.tandfonline.com/doi/abs/10.1080/00219266.2009.9656179#
.UoRzORpLO3g 

Brasil De 10 a 12 
años 

-Randal  Keynes  (2009) Darwin's ways of working — the opportunity for 
education, Journal of Biological Education, 43:3, 101-103, DOI: 
10.1080/00219266.2009.9656162 

http://www.tandfonline.com/doi/abs/10.1080/00219266.2009.9656162#
.UoWThhpLO3g 

Reino Unido _________ 

-Paul  D.  McBride ,  Len N.  Gi l lman & Shane D  Wright (2009) Current 
debates on the origin of species, Journal of Biological Education, 43:3, 104-
107, DOI: 10.1080/00219266.2009.9656163 

http://www.tandfonline.com/doi/abs/10.1080/00219266.2009.9656163#
.UoWpFhpLO3g 

Nueva 
Zelanda 

_________ 

-Nel io  Bizzo  & Charbel  N.  E l -Hani  (2009) Darwin and Mendel: 
evolution and genetics, Journal of Biological Education, 43:3, 108-114, DOI: 
0.1080/00219266.2009.9656164 

http://www.tandfonline.com/doi/abs/10.1080/00219266.2009.9656164#
.UoWqARpLO3g 

Brasil _________ 

-Mariska Schi lders  ,  Peter  S loep ,  E inat  Peled & Kerst  Boersma 
(2009) Worldviews and evolution in the biology classroom, Journal of 
Biological Education, 43:3, 115-120, DOI: 
10.1080/00219266.2009.9656165 

http://www.tandfonline.com/doi/abs/10.1080/00219266.2009.9656165#
.UoWryRpLO3g 

Países Bajos Secundaria 
superior o 
preuniversitari
o 

-Mart ie  Sanders  & Nonyameko Ngxola  (2009) Addressing teachers' 
concerns about teaching evolution, Journal of Biological Education, 43:3, 
121-128, DOI: 10.1080/00219266.2009.9656166 
http://www.tandfonline.com/doi/abs/10.1080/00219266.2009.9656166#
.UoWtehpLO3g 

Sudáfrica Profesores de 
secundaria 
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-Roger  Delpech (2009) Evolution in an afternoon: rapid natural selection 
and adaptation of bacterial populations, Journal of Biological Education, 
43:3, 129-133, DOI: 10.1080/00219266.2009.9656167 

http://www.tandfonline.com/doi/abs/10.1080/00219266.2009.9656167#
.UoWvjhpLO3g 

Reino Unido Secundaria 

- John Woolven-Al len  (2009) A Conversation well worth remembering, 
Journal of Biological Education, 43:3, 135-136, DOI: 
10.1080/00219266.2009.9656168 

http://www.tandfonline.com/doi/abs/10.1080/00219266.2009.9656168#
.UoWxGBpLO3g 

Reino Unido ---------- 

-L inda la  Vel le  (2009) Some of the best online Darwin resources, Journal 
of Biological Education, 43:3, 137-137, DOI: 
10.1080/00219266.2009.9656169 
http://www.tandfonline.com/doi/abs/10.1080/00219266.2009.9656169#
.UoWydBpLO3g 

Reino Unido ---------- 

-Daniel  Campo ,  Andres  Alvarado ,  Gonzalo  Machado-
Schiaf f ino  ,  Ia lah Naj i  ,  Rafael  Pelaez  ,  F rancisco  Quiroz  ,  Olga  
Rodriguez  ,  Ana G.  F .  Cast i l lo  &  Eva  Garc ia -Vazquez (2009) 
Inquiry-based learning of molecular phylogenetics II: the phylogeny of 
Camelidae, Journal of Biological Education, 43:2, 78-80, DOI: 
10.1080/00219266.2009.9656155 

http://www.tandfonline.com/doi/abs/10.1080/00219266.2009.9656155#
.UoW25BpLO3g 

España Estudiantes de 
doctorado 

-Daniel  Campo & Eva  Garc ia-Vazquez (2008) Inquiry-based learning 
of molecular phylogenetics, Journal of Biological Education, 43:1, 15-20, 
DOI: 10.1080/00219266.2008.9656144 
http://www.tandfonline.com/doi/abs/10.1080/00219266.2008.9656144#
.UoW5PBpLO3g 

España Posgrado 
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Proposal for Teaching Evolutionary
Biology: A bridge between research and
educational practice

Eréndira Alvarez Pérez* and Rosaura Ruiz Gutiérrez
Facultad de Ciencias, Departamento de Biología Evolutiva, Universidad Nacional
Autónoma de México, Distrito Federal, Mexico

We present quantitative results for the doctoral thesis of the first-named author of this article. The
objective was to recommend and test a teaching proposal for core knowledge of evolutionary biology in
secondary education. The focus of the study is ‘Problem cores in teaching’. The ‘Weaving evolutionary
thinking’ teaching unit, designed for and tested in this study, entailed: selecting basic evolutionary
knowledge from the model of evolution through variation and natural selection; designing a coordinated
set of activities, teaching resources and evaluation tools; leading a process of teacher training; and
building bridges between: the teaching model, research into the teaching of evolutionary biology, our
own teaching experience and that of the secondary school teacher who participated in the project. The
data collected through questionnaires show significant differences in favour of the experimental group,
which means that the proposal may be favourably assessed in the context of Mexican education, in
terms of feasibility, relevance and the pedagogical transformation of knowledge.

Keywords: Problem cores; Teaching proposal; Evolutionary biology; Evolutionary
thinking

Introduction

The objective of the Teaching Evolutionary Biology research and teaching area of the
Grupo de Estudios Filosóficos, Históricos y Sociales de la Ciencia, Faculty of Sciences,
National Autonomous University of Mexico is to design and test teaching proposals for
core knowledge of evolutionary biology for different grade levels and other opportunities
for the dissemination of science. The specific objective of this study was to show quanti-
tative results obtained by applying the ‘Weaving evolutionary thinking’ proposal, tailored

*Corresponding author. Facultad de Ciencias, Departamento de Biología Evolutiva, Ciudad
Universitaria, Av. Universidad 3000, C. P. 04510, Coyoacán, Distrito Federal, Mexico. Email:
ealvarezperez@yahoo.com.mx

© 2015 Society of Biology

Journal of Biological Education, 2015
http://dx.doi.org/10.1080/00219266.2015.1007887
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to the ‘Problem cores in teaching’ (PCT) research approach for high school students aged
between 12 and 14.
The theoretical framework of evolutionary biology from whose standpoint the teaching

proposal was developed, and in the light of which the results are interpreted, is the model
of evolution through variation and natural selection. Although an array of theories exists
and, in this fertile field of knowledge, there are animated debates on the explanations for
the various evolutionary phenomena, this model is validated by the scientific community
as being the basic way to explain the adaptation of species to their environments and the
diversification of living things.
The focus of teaching research used in carrying out this project is original in that it offers

a broad and organised panorama of the various types of difficulties that present themselves
in evolutionary biology teaching and learning, with the objective of identifying the sources
of the problems that come into play in the teaching interaction and thus guiding towards
possible solutions. PCT is related to the ‘epistemological obstacles’ approach suggested by
González Galli (2011) for the case of the teaching of evolutionary biology.
The proposal was tested at a public high school in Mexico City, during the 2011–12

school year. Questionnaires were applied to estimate its effectiveness and relevance for
the teaching and acquisition of the core knowledge of evolutionary biology selected for
this investigation with two groups of students: an exclusively traditionally taught control
group of students, and a group of students educated first traditionally and subsequently
using the teaching proposal, the latter being the experimental group. The tailored and
tested teaching unit involved stating: a process of teacher training; the development of
two original texts, one addressed to teachers and the other to students; further specially
designed teaching resources and others that were adapted from carefully selected sources;
and teaching strategies derived from PCT. Classroom activities were conducted using the
co-teaching format, one of the pair of teachers being the group’s usual teacher and the
other the researcher responsible for the project.
In the experimental group, the average mark increased from 5.47 to 7.68 of 10 as a

result of applying the proposal. In contrast, the control group’s average, in the parallel
evaluations, was exactly the same before and after instruction (5.5 points out 10). The
results indicate that the approach, the specially designed teaching unit and the underlying
model are promising.

Statement of the Problem

The scientific explanation of evolution through variation and natural selection has become
predominant in contemporary biology as a result of the conclusive evidence from various
disciplines explaining the adaptations of living things to the environment, the diversity of
life and the formation of new species from common ancestors, justifying the conclusion
that the evolution of species is a fact beyond reasonable doubt (see, for example,
Dawkins 2009).
The importance of this knowledge resides in the fact that it transforms each individ-

ual’s vision of himself, the world, living things and human beings (cf. Dupré 2003). It is
also paradigmatic in terms of scientific methodology, argument, validation and the
construction of theories and models to explain natural phenomena. It is fundamental,

2 E. Alvarez Pérez and R. Ruiz Gutiérrez
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particularly complex knowledge. Defining what the most important thing to teach is and
how to accomplish that in each school year is the subject of numerous research efforts.
A large number of studies, carried out with different approaches in different countries

and at different grade levels, have shown that there are a range of difficulties involved in
understanding evolutionary concepts (Jiménez-Aleixandre 1992; Ayuso and Banet 2002;
Meinardi and Adúriz Bravo 2002; Tindon and Lewontin 2004; Andersson and Wallin
2006; Geraedts and Boersma 2006; Kampourakis 2007; Moore and Cotner 2009; Van
Dijk and Reydon 2009; González Galli 2011, to mention only some).
By analysing and comparing the studies above, it appears that problems in the teaching

and learning of evolutionary biology have a number of causes, such as: the intrinsic
complexity of this area of knowledge (Hernández, Alvarez, and Ruiz 2009); the lack of
conceptual precision in some texts (cf. Jeffery and Roach 1994); the lack of a historical–
philosophical vision, coupled with the fragmentation of knowledge prevailing in the
teaching and learning of science; the absence of a contextual framework for teaching evo-
lution that is designed for and available to teachers (cf. Chuang 2003; Cook 2009; Van
Dijk and Reydon 2009; Stears 2012); students’ alternative notions (Brumby 1984); con-
ceptual reconstruction of evolutionary learning associated issues (Zabel and Gropengies-
ser 2011); tensions and conflicts in the world views of students and teachers (Schilders
et al. 2009; Athanasiou, Katakos, and Papadopoulou 2012); and epistemological obstacles
(González Galli 2011), among others.
When systematising the results of previous research in the field carried out by various

authors, this study takes the following premise as its starting point: given that problems
in the teaching and learning of evolutionary knowledge derive from a range of causes,
improving educational results will require grouping the problems identified, differentiat-
ing between their types, as well as designing and testing teaching proposals that systemi-
cally link the teaching model, the results of research into the teaching of evolutionary
biology, and the social and institutional context to which they are addressed.

Theoretical Framework of Evolutionary Biology

The model of evolution through variation and natural selection, the scientific teaching
model in this proposal, is the conceptual centre of the ‘synthetic theory of evolution’, a
term referring to the consensus of the scientific community regarding the theory of
Charles Darwin (1859) and the genetic knowledge discovered in the 1930s and 1940s.
Since that time, the set of theories resulting from this consensus has been the broad,
dominant research tradition for explaining the adaptation and diversification of species
starting from common ancestors. In Mexico, it is to this day considered to be the basic
(and classic) model of content across grade levels.
To put it simply, the adaptation of the species to the environment, within the frame-

work of the synthetic theory, is explained by taking as a starting point the fact that
between individuals of the same species, there are morphological, physiological and
behavioural variations. Some of these traits confer advantages on their carriers–compared
with other congeners (in the population to which they belong) that lack them–as they
favour survival and reproduction in the environment in which they exist. If they are
inheritable, as generations come and go, there will be more and more organisms in the

Proposal for Teaching Evolutionary Biology 3
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population having these characteristics. These adaptive traits are the historical result of
the interaction between variation and natural selection, and its records are in the
population lineages of each species.
In its classical version, this theory took mutation as the primary source of variation,

genes as the hereditary unit of evolutionary transcendence, the population as the unit of
evolution and natural selection as the main mechanism (without ignoring the effects of
genetic drift or migration as processes whereby gene pools are constituted in populations,
either acting independently or in combination with natural selection). Furthermore, it
supports the gradual nature of evolutionary processes.
Although the synthetic theory became established as the dominant paradigm in evolu-

tionary research in the twentieth century and has clearly had far-reaching influence, it is
an ‘unfinished synthesis’, as Eldredge pointed out (1985), and has been subject to ques-
tioning, revision, pressure and additions. Scientific communities, in the light of new
knowledge and philosophical reflection, have taken it upon themselves to point out its
limitations and excesses. This has made it possible to ask better questions, provide more
detailed answers and hold lively debates, the unmistakable signs of science flourishing.
Currently, in the framework of evolutionary biology, the status of the synthetic theory

is that of an ‘extended synthesis’ in that it accepts, in general, the criticisms of the adapt-
ationist programme (Gould and Lewontin 1979); the largely neutral aspect of molecular
change as being important for fitness (Kimura 1983); and symbiosis as a source of tran-
scendent evolutionary novelty in the history of life, particularly as a model that explains
the origin of eukaryotic cells (Margulis 1967). Some aspects are still debated, particularly
in terms of the prevalence of one process over another.
The extension of the synthesis continues, particularly in relation to the sources of varia-

tion; the relationship between genotype and phenotype, which is far from being linear
and completely coupled (Weber 2011); systems of heredity; and the role of the environ-
ment in evolutionary processes. Research programmes into extending heredity systems:
epigenetic, genetic, behavioural and linguistic (Jablonka and Lamb 2005) detract from the
‘exclusivity’ of the gene as the unit of hereditary information, and point to evolutionary
changes as also being manifested as changes in gene expression, not only changes in
gene frequencies, as conceived in the classic synthetic theory.
Research into evolutionary developmental biology (‘evo-devo’) is generating knowl-

edge that encourages the extension of the synthesis because it accounts for the great
diversity of variations produced by alternative paths of development and the accommoda-
tive responses on those that the selection acts. Significantly, paraphrasing West-Eberhart
(2007), the emphasis on the phenotype, rather than the genotype, responds to Darwin’s
type of research.
The undoubted expansion of the synthesis, resulting from the vitality of evolutionary

biology theory, affects explanations of evolutionary phenomena that were within the strict
framework of the synthetic theory, and it is desirable that in the near future, this should
be reflected in the social distribution of knowledge, which is why rigorous, arduous
and necessary efforts of pedagogical transformation still need to be made (cf. Folguera
and González Galli 2012). In the proposal presented in this article, it is argued that the
knowledge selected as basic for secondary education is the teaching core around which
other concepts of the ‘extended synthesis’ will be incorporated in high school.
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For teacher training in basic education, it is important to emphasise that whereas the
models used to explain the different evolutionary phenomena are not problem free, as is
usual in schools, in the teaching of evolutionary biology, there is total acceptance of the
importance and the fundamental nature of the model of evolution through variation and
natural selection to explain the adaptation of species to the environment in which they
live and the diversification of living beings.
It should be emphasised that it is equally fundamental and important to locate the

teaching model in the field of knowledge to which belongs. Thus, in the teaching and
learning of evolutionary biology, it is necessary to point out that it is an extensive and
fruitful field of research ranging from the molecular to the ecological, with approaches,
objects and methods of study that have been diversified in the light of developments in
science and technology. Furthermore, in this scientific territory, ‘families’ or ‘groups of
models’ coexist (cf. Lloyd 1994; Thompson 1989, cited in Folguera and González Galli
2012). Specifying which phenomena are explained by each of them is crucial in the
teaching and epistemology of science.
In schools, we must both emphasise that there are controversies in evolutionary

biology, as in any scientific discipline, and that these turn on how and why evolution
takes place rather than whether it does or does not take place, as well as emphasising that
arguments are a sign of science’s vitality.

Theoretical Framework of Research into the Teaching of Evolutionary Biology

In the teaching of natural science, a number of terms are used to refer to ‘what the stu-
dent already knows’. This reflects the different views held of the nature of students’ prior
knowledge (Novak 1988) and the diversity of researchers’ theoretical and methodological
approaches (Pozo 1997; Pozo and Flores 2007; González Galli 2011).
In the teaching of evolutionary biology, much of the research has also focused on the lear-

ner’s ideas or difficulties. While studies detailing teachers’ difficulties (Jiménez Aleixandre
1994; Sanders and Ngxola 2009) do exist, there is an abundance of reports in specialist
literature on the difficulties that students face when acquiring evolutionary knowledge
(Ayuso and Banet 2002; Kampourakis 2007; Moore and Cotner 2009, to mention a few).
Against this background, the focus of epistemological obstacles, inspired by Bachelard

and developed mainly by French teaching theorists, such as Astolfi and Fabre, is applied
by González Galli (2011) to the case of evolutionary biology, who relates and integrates
many of the results of research into the teaching of evolutionary biology that, until he
put forward his proposal, had been reported separately in studies into ‘prior ideas’, ‘alter-
native conceptions’ and ‘conceptual change’.
González Galli contends that sets of prior ideas reported in the teaching of evolutionary

biology are deeper expressions of ways of thinking, in other words epistemological obsta-
cles. ‘An obstacle is a way of thinking, transversal and functional, that from the explana-
tory point of view competes with the scientific model that is to be taught.’ He recognises
three ways of thinking that can be considered obstacles to learning the model of evolu-
tion by natural selection: common sense teleology, reasoning centred on the individual
and linear causal reasoning. While, in his proposal, González Galli groups together and
organises groups of results reported in various studies in the field, his focus provides a
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point of reference for locating, resizing and contrasting the approach of research into
PCT.
The central idea of PCT is that teaching and learning processes link problems of differ-

ent natures: students’ and teachers’ epistemological obstacles, students’ and educators’
training and careers, the nature of the teaching model, teaching strategies, the curricular
space and format occupied by the topic, unfortunate images of evolution used as teaching
resources, the treatment of the topic in text books and, most commonly, various combina-
tions of these factors, which make the problems more difficult to deal with. These ‘prob-
lem cores’ may be related–and may even cause each other. Consequently, the results
reported in the literature need to be organised and systematised. This means distinguish-
ing between the sources of origin and differentiating their natures, problematising, estab-
lishing approaches to dialogue, organising results, designing and testing integrated
teaching proposals, guided by field research. This is the case of the teaching unit that
was designed and tested in this investigation.
The detail of the proposed approach is the reason underlying a publication in progress,

in which it is stated that the main areas of incidence of teaching problems are as follows:
evolutionary biology and the associated metadisciplines (epistemology and history) (cf.
Adúriz-Bravo 2010, 2011); the implications and the philosophical and social conflicts
associated with evolutionary knowledge: pedagogical transformation; educational philoso-
phy and corresponding expressions of teaching; as well as the people who take part in
the process (mainly students and teachers).

Proposal: Methodological framework

The selection of the basic evolutionary knowledge used to design the instruments for
evaluating the learning, and the teaching proposal, was made from a standpoint of
biological and teaching criteria.
From a range of authors (Darwin 1859; Dobzhansky et al. 1980; Eldredge 1985;

Dawkins 2009; Mayr 2001, 2006; Gould 2002; Ruiz and Ayala 1999, 2002; Futuyma
2009), the following were identified, analysed, specified and related: the phenomena that
explain the teaching model; the central concepts of the theory of evolution through
variation and natural selection; and the facts, premises and principles that this theory is
based on (cf. Olander 2013).
At the same time, problems identified in research into the teaching of evolutionary

biology were systematised, organised and prioritised. It should be stressed that the tradi-
tional approach of conceptual change was not used (cf. Pozo 1997; Pozo and Flores
2007). Instead, it was decided to clarify the knowledge that, in the opinion of the
researchers responsible for the project, helps to unravel the nodes of difficulty that arise
during teaching interaction. Based on these considerations, the ‘Weaving evolutionary
thinking’ teaching unit was designed.

The ‘Weaving Evolutionary Thinking’ Teaching Unit

The knowledge chosen was organised along two axes, as if the ‘warp’ and ‘weft’ in
weaving, one set in parallel and the other interwoven with it (cf. García 2008) to create a
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‘loom of evolutionary thought’. This theoretical system of organisation is original, is the
result of the research reported in this article and is the guide for the didactic transposition
carried out. See Table 1.
The weaving metaphor represents the synthesis and organisation of the teaching

model that, in opinion of the authors, makes the model easier to understand, as well as
its scope and its limitations. It also represents the philosophy of the science that sus-
tains the teaching model in that it distinguishes between the phenomena and the expla-
nation, implying a scientific model, concepts and relationship between them. Moreover,
it takes into account the importance of evidence in scientific methodology and the facts,
premises and principles implied in the model of evolution through variation and natural
selection.
The evolutionary phenomena that the teaching model, that is the model of evolution

through variation and natural selection, explains are adaptation, diversity, extinction and
evolution. The model explains these phenomena in terms of the following central con-
cepts: population, natural selection, common ancestry, species, mutation, speciation and
chance. It is always possible to add more concepts to this list. That will depend on the
selection criteria. In this study, the criterion was to propose the core concepts that merit
being taught (as determined by the epistemic status of the teaching model) and can be
taught and learned at high school by practising teachers and students in Mexican public
education. In this sense, the ‘novelty’ of this proposal is in the premises it is based on,
namely: (1) in order to understand evolutionary phenomena, they must be distinguished
from the scientific model that explains them, (2) before instruction on the phenomena
and the model (the weft), it is important to distinguish and emphasise facts, premises and
biological principles (the warp) into which the model is woven. Although evolutionary

Table 1. ‘Weaving evolutionary thinking’

“WARP” “WEFT” 

FACTS 
COMPRISING THE 

STARTING POINT OF THE 
TEACHING MODEL

PREMISES PRINCIPLES

EVOLUTIONARY
PHENOMENA 

EXPLAINED BY 
THE TEACHING MODEL

CENTRAL
CONCEPTS

Variations
Interactions At all levels of 

organization 
in living things, 

there is variation and 
interaction with the biotic 
and abiotic environment.

Adaptation Population

Natural selection

Time Extinction Common ancestor

Environment Species

Historicity
One level contains the 
other and, at the same 
time, has developing 

properties. 

Diversity Mutation

Inheritance

Speciation

Levels of organizations 
in living things. Evolution

Chance

EVIDENCE
Notes: The table shows the theoretical organisation based on which the instruments of evaluation of the
learning and the teaching unit ‘Weaving evolutionary thinking’ were designed in this study. This
organiser served as a bridge between the teaching model and the teaching intervention.
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phenomena are also facts, in this proposal, for teaching purposes, the facts are analysed
into those that the model starts with and the factual phenomena that it explains. Certain
strongly consensual interpretations of the world are considered facts, conventionally
assumed to be valid. In all cases, the evidence is considered to be the basis of validation
of the scientific teaching model.
Finally, it is equally important to emphasise that the ‘Weaving evolutionary thinking’

teaching unit starts from the ‘disciplinary loom’. This means that it was prepared by
starting from the epistemic status of the teaching model. It builds a bridge between the
discipline and the teaching intervention, that is to say it is part of the pedagogical
transformation, offering the actors in the process (the teachers and students) a ‘fabric’
prepared for them. This means processed, accessible and thorough knowledge. The
proposal assumes that each individual develops his ‘loom’ (in other words, builds his
learning) and offers carefully selected, organised and guided inputs so that the ‘fabric’
approximates the teaching model as closely as possible.

Implementation of the Proposal

Content, teacher training and teaching strategy (resources and classroom activities) were
implemented, defined and articulated based on the ‘warp and weft’ system of organisa-
tion–the first filter of scholarly science to the teaching and learning process–and constant
attention to the different sources of the problems identified in the teaching of evolution-
ary biology, already mentioned in this study.

Content and Teacher Training

The traditional conceptual content of evolutionary biology (the current syllabus and its
associated text book) is similar to those in the proposed teaching unit (texts and activities
for students and for teachers): variation, population, heredity, mutation, natural selection,
adaptation, environment, interactions, speciation, extinction and time. The most important
differences between the two teaching models are as follows: the specific teacher training
on evolutionary content which was imparted to the teacher of the experimental group, the
emphasis and sequence of concepts, the resources, the specially designed educational
activities, and the interactions generated in the classroom, all of which were integrated
into the proposed teaching unit.
As regards teacher training, the usual teacher of the experimental group was given

training by the researcher responsible for this project and was supported by the reading
and discussion of the specially prepared text mentioned above. After several meetings,
the teacher and the researcher formed a pedagogical work partnership and applied the
teaching proposal together, that is, the text and classroom activities directed at the
students. See Table 2.
It should be emphasised that the central part of the teaching strategy was the interac-

tion between the actors (pedagogical work partnership and the students). Moreover, activ-
ities for the experimental group’s usual teacher were included and these focused on a
philosophical reflection on the teaching model (cf. Adúriz-Bravo 2010, 2011).
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Table 2. Teaching unit: ‘Weaving evolutionary thinking’

Stage 1: Prior to intervention in the classroom Stage 2: During the intervention in the classroom

(1) Administration, socialization
and appropriation of the project with
administrators and teachers.

(2) Design of questionnaires A and B.
(3) Assessments 1 and 2. Questionnaire A.
(4) Design of teaching strategy:

Teacher training:

� Guided visit to the UNAM’s science
museum Universum.

� Reading and discussion of the teachers’ and
students’ texts developed for this study.

� Consulting and teachers training exercises,
based on the problems identified in research
in teaching of Evolutionary biology,
organized and systematized in this project.

Design of activities and teaching resources:

� Question prompts.
� Text for teachers and text for students.
� Table of true or false ideas about evolutiona

[frequent preconceptions]. And the
arguments for the responses.

� The Duck’s Lake [variation, mutation,
population and speciation].

� The Mice’s Corner [variation, natural
selection and adaptation].

� Cosmic Calendar [adaptation, evolutionary
time].

� Evolutionary Stories: ¿Why is the peacock
so good looking?b [adaptation, natural
selection, sexual selection] and The girl who
was asleep in the classroom [chance].

(5) Assessment 3. Questionnaire B.

Co-teaching, in each teaching activity

� Gave specific maxims.
� Outlined question prompts and problems.
� Guided answers and discussions and made

necessary remarks.
� Introduced each topic, organized the

activities planned and emphasized the key
concepts covered at the close of each
session.

Activities carried out by the students:

� Answered the Question prompts and Chart:
True or False

� Represented the variation in ducks and fish
with the materials provided; formed
populations of each in three different
scenarios; identified differences in the
environment and the population structure;
introduced the idea of the geographical
barrier; imagined what might happen in
each scenario over time.

� Recreated two scenarios for a population of
mice and identified which trait (white or
black) was favourable in each environment
(dark background and light background) for
the mice’s survival and reproduction. With a
digital puppet of Darwin explained via the
model of evolution through variation and
natural selection which trait is favourable in
each scenario.

� Read the text for students developed for this
study. Observed and analysed a synthesis of
the Cosmic Calendarc and the text
explaining it.

� They approached the concept of chance from
the story specifically designed for this study.

Stage 3: At the end of intervention in the classroom

� Assessment 4. Questionnaire B.

Notes: In this table, the proposal designed and tested in this study are synthesised. Activities are grouped
into three stages: before, during and after the intervention in the classroom with the experimental group.
aDevelopment of the table of true or false ideas about evolution was inspired by the ‘Misconceptions’ sec-
tion on the website of the University of California Museum of Palaeontology in collaboration with the
National Science Foundation (grant number 0096613) and the Howard Hughes Medical Institute (grant
number 51003439). Translated into Spanish by Cristina Fernández: www.cftraducciones.com, a SESBE
project, www.sebse.org.
bBaredes and Lotersztain (2003).
cSagan (1977).
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Strategy: Resources and teaching activities

The strategy of the proposed teaching unit is guided by field research and based on an
educational model of interactions between the subjects (students, teachers and research-
ers) to mobilise the content, which is not only conceptual, but also attitudinal (the value
and usefulness of evolutionary knowledge) and procedural (how science explains the
evolution of species, diversity, the adaptation of living things; what evidence is
available; how science distinguishes between true and false ideas on this topic, among
others). The premise which was its starting point was that the contents have meaning
and sense to the extent that the subjects involved in processes of teaching, learning and
educational research give them life, movement and energise them in all their dimen-
sions, which in this teaching model is conceived as ‘communicating vessels’ (cf. García
2008).
Given that one of the original sources of the problems identified in the teaching of

evolutionary biology is the teaching resources themselves, in this unit, texts were
developed (these being the material of a publication in process) and sets of activities spe-
cifically directed towards teachers and others, with the relevant teaching resources,
designed for students. Additionally, both the usual teacher and the students comprising
the experimental group visited the Evolution Room at the UNAM’s Museum of Science,
UNIVERSUM.
During the intervention in the classroom, the proposal gave rise to five activities which

students carried out with the expressly designed materials and teaching resources, in
accordance with detailed planning of each class. This was structured after the definition
and consistency between: specific learning objectives, activities to be carried out by the
students, detailed instructions, expressly designed teaching resources; educational
intervention; interactions between subjects (students, teachers, teams and group); and
systematisation (location in space and time of each activity).
Activity 1. ‘True or false?’ involved asking and answering stimulus questions based on

common ideas about evolution, particularly those taken from extracurricular sociocultural
referents, aimed at building bridges between what students know or have heard and the
scientific model being taught.
Activity 2. ‘The Ducks’ Lake’ involved representing individual differences in different

populations of ducks interacting with different populations of fish in different scenarios.
The objective was to emphasise concepts of variation, environment, population, popula-
tion structure, interactions, geographical barriers and speciation.
Activity 3. ‘The Mice’s Corner’ involved presenting and solving stimulus questions

with cases of natural selection in action (insecticides and antibiotics that were once
used successfully and that no longer work), in order to understand and apply the
model of evolution through variation and natural selection in situations familiar to
students. Subsequently, they applied the model to two hypothetical populations of mice
having colour traits that were favourable in one environment and unfavourable in the
other.
Activity 4. ‘Reading Texts’, one of which was expressly written with carefully selected

content, appropriate indications and artistic illustrations that took account of the epistemo-
logical barriers and associated pre-conceptions reported in the specialist literature when

10 E. Alvarez Pérez and R. Ruiz Gutiérrez



Anexos

312

teaching and learning this content with the aim of strengthening the knowledge covered
in class.
Activity 5. ‘The girl who slept in class’ was a picture sequence through which it could

be noted how, on a daily basis, causal chains of events that were originally unconnected
intersect: the purpose here was to incorporate the concept of chance when explaining
evolutionary phenomena, particularly the causal disconnect between the emergence of
variation and selective pressures.

Methodological Design

Target Population, Selection of the Experimental Group and the Control Group

To evaluate and calibrate the proposal, two first-year secondary school groups from the
same school and session were considered, as it is the only one of the three years of sec-
ondary education in which the Science 1 (Biology) course includes evolutionary biology
content. The experimental and control groups, and the session, were chosen at random
from the list of first-year groups that had been authorised by school management for
participation in the project.
Both groups were given conventional instruction on the contents of evolutionary biol-

ogy for approximately 3 months of the school year. In the experimental group, towards
the end of the school year, 38 students received the teaching intervention for 3 h. Simul-
taneously, in the control group, 32 students received traditional instruction, emphasising
knowledge of evolutionary biology, for the same number of hours, with the teacher
deciding the content that, in his or her view, should be emphasised. In each case, the
teachers had degrees in Biology from the same university (Universidad Nacional
Autónoma de México).
Statistical methodology was designed with the aim of obtaining information that could

be recorded and organised systematically to test, evaluate, calibrate and improve the pro-
posal, and to refine an educational model that, with the appropriate adjustments, can be
tested in the future in other school contexts. As with all experimental research, it is the
model that is being tested.
It was hoped that the instruction imparted to the experimental group would have

significant effects on learning compared with that imparted to the control group
because, inter alia, the problems identified in the specialised literature on teaching and
learning these topics were taken into account in the sequence of presentation, the
activities and the specially designed teaching resources; awareness of earlier ideas was
stressed and the epistemological obstacles underlying them were considered, among
other aspects.

Design of Evaluation Tools

Specific questionnaires were designed to assess the educational proposal. The questions
included were derived from categories and units of analysis and indicators, defined a pri-
ori, consistent with:
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� Concepts of the teaching model that are essential for the reasons stated in the
theoretical framework.

� Problems reported in the literature.
� Triggers of the type traditionally used in research in this field.

It is worth underlining the connection and consistency between the earlier studies
considered and mentioned in this study, the applied questionnaires and the specially
designed teaching unit. (For more details on the methodology used in the design of the
questionnaires, see Appendix 1.)
Two equivalent versions of the questionnaires were developed: Questionnaire A for eval-

uations 1 and 2 and Questionnaire B for evaluations 3 and 4 (see Appendix 1). The equiva-
lence and relevance of these instruments were established by means of consultation and
discussion with experts in pedagogy, the didactics of biology and evolutionary biology.
Of the five questions in the questionnaires, four are aimed at problem solving, a pro-

cess which involves more than simple memorisation and the mindless repetition of ideas.
Specifically, to respond to triggers 3, 4 and 5 correctly in questionnaires A and B, stu-
dents must be able to distinguish the random emergence of genetic variation from the
needs of organisms, implying identifying the advantage that a variation may confer on
the individuals who have it for survival and reproduction in a given environment. In
other words, answering these questions correctly implies being able to distinguish cor-
rectly between: the relationship between variation and natural selection; one of the
sources of variation (mutation); and the causal disconnection between the emergence of
the variation and the needs of the organisms. The number and design of the triggers were
decided on based on the methodological design, the time available for the teaching inter-
vention (3 h) and the results that it was reasonable to expect. The occasions of the appli-
cations of evaluation and the teaching intervention depended on time and the readiness of
the school to participate in this research.
The evaluations of the two groups were carried out in four phases:

� Pre- and post-conventional instruction (evaluations 1 and 2). At the beginning of
the school year and the end of conventional instruction, exactly in concordance
with study plans and curricula, the textbook in use and the established style of the
teachers responsible for each group, who spent approximately three months teach-
ing, explicit evolutionary biology content. See Table 3. The marks of the control
and experimental groups were compared at each evaluation (using an independent
t-test) to determine whether there were significant differences between them. Addi-
tionally, the difference between evaluations 1 and 2 and evaluations 3 and 4 for
each group was calculated using paired tests (paired t-test).

� Pre- and post-intervention (evaluations 3 and 4). Evaluation 3 was carried out towards
the end of the school year, prior to beginning the intervention with the experimental
group and after the close of course by the teacher responsible for the control group,
emphasising evolutionary biology content in his or her usual way. Evaluation 4 came
at the end of the intervention with the experimental group and at the close of course of
the control group. See Table 3. This was done because the school year was ending
and there would be no later possibility of bringing the students together. The effect of
the intervention was defined as the difference between evaluations 3 and 4.
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Results

To test the efficacy of the teaching unit designed in this investigation, there follows a
comparison between the learning outcomes obtained in the experimental group and the
control group. For this purpose, we present the averages of the scores (of 10) that
the students of these groups obtained in each of the 4 evaluations, at different stages of
the school year (see Figure 1).

Test of the Working Hypothesis

To test the existence of a significant difference in the improvement in acquiring basic
knowledge of evolutionary biology, between the experimental group (the one where the

Table 3. Methodological design: timing of questionnaire application and instructional situation in each
case

Number and type of
assessment Timing of application questionnaire Instructional situation

(1) Pre-instructional At the beginning of the school
year.

Prior to conventional instruction in first
grade of secondary school (12–13 years
of age).

(2) Post-conventional
instructional

After conventional instruction in
evolution topics, in both groups.

After receiving only conventional
instruction: as indicated in plans, study
programs, textbooks and as typically
carried out by regular teachers.

(3) Pre-intervention In the final weeks of the school
year:

� Prior to the development of
activities in the classroom
with the experimental group.

� Prior to the control group’s
end of course sessions.

The two groups had received only
conventional instruction before starting
the intervention in the experimental
group. In the control group, the teacher
in charge concluded the course with
emphasis on the topic of evolution.

(4) Post-intervention At the end of the school year:

� After the intervention in the
classroom with the
experimental group.

� After the control group’s end
of course.

Experimental group: after the
intervention in the classroom, once the
teaching proposal designed in this study
has been developed.
Control group: after the teacher has
completed the close of course, with
emphasis on the issue of evolution. The
purpose of this is to equalise the number
of hours of instruction received in the
control group and the experimental
group.

Notes: Shows the relationship between the four assessments carries out during this study, the time of
application questionnaire ad the instructional situation found in each of the groups being compared: the
experimental group and the control group. Assessments 1 and 2 were made with Questionnaire A.
Assessments 3 and 4 were made with Questionnaire B (equivalent to A), thereby preventing students
from solving the questionnaire only by rote memorisation of the correct answers and not through having
improved their learning of fundamental evolutionary knowledge.
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‘Weaving evolutionary thinking’ teaching proposal was applied) and the control group,
hypothesis tests were performed.
The supposition of normality in the data distribution was confirmed by applying the

D’Agostino skewness test, the D’Agostino kurtosis test and the D’Agostino omnibus test
of normality.
The statistical analysis was performed using the scores obtained on each of the 4 eval-

uations applied to the control group and the experimental group (see Table 4). For this
analysis, the t-test for Independent Samples was applied, with a level of significance of
α = 0.05.
A Paired Samples Test was subsequently performed using the scores obtained on the

assessments applied before and after both groups received conventional instruction on
evolutionary biology content (assessments 1 and 2). This was also performed on the test
scores from evaluations 3 and 4, which in the control group were applied before and after
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Figure 1. Comparison of average marks obtained by each group at each application of the
questionnaires designed in this study

Table 4. Result of statistical analysis, t-test for Independent Samples

CG vs. XG n CG n GT Mean CG Mean GT t df P

Ev1, CG–XG 32 38 5.12 5.58 −0.8316 68 0.4085
Ev2, CG–XG 32 38 5.75 6.16 −0.7000 68 0.4863
Ev3, CG–XG 32 38 5.50 5.47 0.0425 68 0.9662
Ev4, CG–XG 32 38 5.50 7.68 −4.2216 68 0.0001

Notes: Statistical analysis of the scores on each of the four reviews (Ev1, Ev2, Ev3 and Ev4), by
students of the two groups analysed: CG, control group and XG, experimental group.
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the course close emphasising evolution topics and in the experimental group before and
after the classroom intervention using the teaching proposal. See Table 5.
Confidence intervals for the differences between the means and significance levels are

reported in Table 5, where it can be seen that:

� In the control group, between the first and second evaluation, p = 0.209 (95% CI
−0.368, 1.618); and between the third and fourth evaluation, p = 1.000 (95% CI
−0.634, 0.634).

� In the experimental group, between evaluations 1 and 2 (before the intervention),
p = 0.208 (95% CI −0.336, 1.494).

� In contrast to these results, in the experimental group, the confidence interval
between the third and the fourth evaluations was p = 0.000 (95% CI 1.39, 3.03).

Analysis of Results

The working hypothesis was to sustain that the intervention in the experimental group
would have a positive effect on student responses, that is there would be an advance in
the learning of the evolutionary topics covered, without coming to the end of the spiral
of successive approximations that these issues require and the intellectual challenge
involved. The specific methodological objective was to seek out evidence of such
progress.
The results show that:
There was no significant difference in the initial marks of the two groups (independent

t-test, p = 0.073). This means that both groups started out at the same point with respect
to the information reported on by the evaluation tool.
In neither of the two groups were there statistically significant differences between

evaluations 1 and 2 (pre- and post-instruction), as may be corroborated in Table 5 (Paired

Table 5. Results of the statistical analysis, Paired Samples Test

Paired differences

95% Confidence
Interval of the
Difference

Group/pairs Mean
Std.

deviation
Std. error
mean Lower Upper t df

Sig.
(two-tailed)

CG Ev2–Ev1 0.6250 2.7562 0.4872 −0.3687 1.6187 1.283 31 0.209
Ev4–Ev3 0.0000 1.7598 0.3111 −0.6345 0.6345 0.000 31 1.000

XG Ev2–Ev1 0.5789 2.7864 0.4520 −0.3369 1.4948 1.281 37 0.208
Ev4–Ev3 2.2105 2.4949 0.4047 1.3905 3.0306 5.462 37 0.000

Notes: Statistical analysis of the scores on each of the four reviews (Ev1, Ev2, Ev3 and Ev4), by
students of the two groups analysed: CG, control group and XG, experimental group.
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Samples Test). This means that students did not demonstrate any progress on the spiral
of learning evolutionary content for three months with conventional instruction.
In the control group, there was no statistically significant difference between evalua-

tions 3 and 4. See Table 5. This indicates that although this group’s teacher carried out
an end-of-course close emphasising evolutionary biology content in his or her usual way,
students were not able to improve their responses on the topics that the applied question-
naire evaluated.
In the experimental group, there in fact was a statistically significant difference

between evaluations 3 and 4 (Paired Samples Test p = 0.000). This means that after the
3-h intervention when the project was applied, student responses show that there was an
immediate positive effect on the learning spiral of the topics studied that had not been
achieved with the same students and the same teacher over 3 months of conventional
instruction.
In the experimental group (after the intervention), students responses were closer to the

model of evolution through variation and natural selection than those of students in
the control group. This is evidenced by the significant difference between the results of
the two groups, t = −4.2216, with a level of significance α = 0.05. See Table 4.
Being aware of the risk that the experimental group would merely be trained to answer

the post-test, it was decided to focus the educational intervention on the way in which
the teaching model explains adaptation and it was assumed that, with this, students would
be able to explain particular cases, which are those referred to in the questionnaires.
During the intervention, only one example was used to apply the model. This was the
activity entitled ‘The Mice’s Corner’, which students participated in. Care was taken not
to use the issues raised in the questionnaire. While teaching implies persuasion, evalua-
tion of learning is research and it would make no sense to deliberately skew the results.
While, based on these results, it is not possible to make definitive generalisations about

the impact of the proposal on the learning that would be achieved at the level of the total
population, the information obtained allows us to make two comparisons:

(1) Between the results of the experimental group prior to intervention (evaluations
1, 2 and 3) and after the intervention (evaluation 4). In this sense, the same stu-
dents with the same teacher and three months of conventional instruction are also
a control group. It is only after the intervention that they become the experimen-
tal group.

(2) Between the results of the experimental group and the control group under the
conditions of the methodological design of this study. This comparison had the
following characteristics:
� Both groups received the same number of hours of instruction.
� Evaluation 4 was applied to the two groups at the same time: at the end of the
intervention with the experimental group and at the end of the control group’s
course. The results of this evaluation make it possible to estimate the immedi-
ate results obtained from two teaching methodologies of evolutionary biology,
the traditional and the proposal.

� There is no significant difference between the responses of the students in the
two groups at the start of the school year, after conventional teaching and
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before the intervention in the classroom. In other words, up to this point, there
was no significant difference between the effect of the two usual teachers; this
suggests that the students in both groups were equal in scholastic performance
and teacher effect when the proposal was tested in the experimental group.

If the results of the final evaluation of the experimental group were exclusively due to
an immediate effect, resulting from the emphasis on instruction and not an indication of
progress in the understanding of the topic, this might also be expected in the control
group but this did not occur. The results of the control group remained identical in
evaluations 3 and 4 (see Figure 1).
The positive effect of the proposal is not only based on the comparative analysis

between the groups, but it is also based on evaluations 1 and 2 of the experimental
group, that is the same students with the same teacher, those with whom the three-month
intervention was subsequently made, failed to make significant learning progress on the
content considered in the questionnaires.
Given the counter-intuitive nature of evolutionary knowledge, as well as its relevance

and significance, a proposal to consider it as cross-curricular content in curriculum design
results from this study. The principle here is that to achieve significant learning of core
content, sufficient space and formats must be provided in the curriculum, in addition to
solid teacher training processes.

Strengths and Limitations of the Study

It is worth emphasising that the design and quantitative results are part of a larger work
which involves rigorous qualitative analysis, for which reason the conclusions presented
here are partial and will be supplemented with those from the qualitative analysis in pro-
gress. Nevertheless, the objective of calibrating the teaching proposal and testing its sup-
porting research focus is achieved, in part, via the results presented in this article. These
merit attention because they are, in themselves, a unit of analysis and will provide the
framework for the qualitative results. In other words, they are not generalisable, but they
are comparable.
While the effect of the teacher in each group is a limitation for more accurately evalu-

ating the effect of the proposal, the information obtained in this pilot study as part of a
broader and more far-reaching project opens the door to making adjustments and
improvements to the specially designed teaching unit. In the future, it will be possible to
test whether the consistent implementation of the proposal has a positive effect on
understanding the teaching model.
To further refine the proposal, the following will be necessary to improve the question-

naires; to implement long-term evaluations; to identify and solve problems that can
already be glimpsed based on the reported results (strengthening and emphasising popula-
tion-oriented thinking, the concept of heredity, among others); to test it with groups from
different socio-economic and educational backgrounds. If the objectives are restated in
future research, the methodological design would have to be adapted.
Under the principle that teaching and learning content of a complex and counter-intui-

tive nature are processes that require successive approximations, these being the features
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that characterise evolutionary knowledge, the methodology used in this study suffers from
the limited amount of time spent in the intervention and implementation of evaluations.
Design of the control group was subject to restrictions because the school was involved.
Nonetheless, in this study, the control group and the experimental group were as compa-
rable as two groups of people in action may be. It is not reasonable to state that signifi-
cant learning was achieved, to do so, long-term evaluations would have to be carried out
and the logistics of the school did not permit them at this stage.
The core strength of the study is based on its having been applied in actual classroom

conditions and having dealt with various sources of difficulty involved in teaching
interactions, and which the literature usually reports on in an atomised way.

Conclusions

Based on the results of the statistical analysis, it can be said that the use of the ‘Weaving
evolutionary thinking’ teaching unit with Mexican students at the public high school
where the project was implemented had a significantly positive effect in the learning
spiral, at high school level, of core evolutionary knowledge explaining evolution through
variation and natural selection.
Given the above, the results of this project point in favour of the research approach

being proposed (PCT) and its testing through this learning unit. This means that
distinguishing the sources of the problems that are ‘tied into’ the teaching interaction, dif-
ferentiating their nature, problematising, creating approaches for dialogue, organising
results, designing and testing organic educational proposals, guided by research in the
field–and, it must not be forgotten, research into teaching experience–can produce
encouraging educational outcomes.
If it was possible to achieve the results shown with barely four hours’ teacher training

and 3 of classroom intervention, it is reasonable to conclude that the approach of the
research and the teaching proposal, developed and tested in this project, is on the right
track for the goal of teaching and learning core knowledge of evolutionary biology in
basic education.
Although this study contributes to the discussion, it obviously has not exhausted it.

The project is unfinished, still under construction, spiralling outwards, estimating, specify-
ing and making adjustments to improve the proposals. While the results are encouraging,
it is still necessary to analyse and rethink the subjects that caused the greatest learning
difficulties: a case in point is the concept of population. Further, the concept of heredity
will have to be emphasised. Quantitative results will have to be related to, be supple-
mented by, or if necessary, be confronted by the qualitative results generated in this
project. This will be the basis for future publications.
Given that a research community does not only engage in dialogue, it above all states

interests and activities; research through dialogue between approaches is provided to
identify points in common, differences and to generate knowledge that is always subject
to revision. Such is the purpose of this article.
Even given the methodological limitations of the project, which are explicitly recogni-

sed above, it is important to advance the articulation of theory and practice, which is
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what this study focuses on. Teaching and research are highly responsible activities and
require a regulating ideal that guides action. Making clarifications is also advancing.
Building bridges between theory and practice involves risks and limitations, but the risks
and limitations of doing nothing are greater. Education, educational research and teaching
must be underpinned by the principle of hope, and on the combined efforts of those who,
with care and determination, get involved in situations that can only be found in the
direct experience of the classroom, in the challenges faced by practicing teachers, and the
working conditions in which high school students in Mexico study.
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Appendix 1. Questionnaire Design

Objective: To explore students’ knowledge of core knowledge of evolutionary biology and identify potential advances in their understanding of the model of
evolution through variation and natural selection.

Conceptual
category Unit of analysis Indicators Questions (Questionnaire A and Questionnaire B)

Variation Individual uniqueness Identify differences between individuals. State that
each individual is unique, even when of the same
species

(A) Are the individuals of a species identical? Yes,
No, Sometimes

(B) The individuals of a species: are all identical, are
always different, are sometimes different

Population Existence of populations,
tangible in space and time

Identify groups of individuals of the same species that
inhabit a certain space and time as a population

(A) Which of the following phrases represents a
population of living things? (a) Monarch
butterflies (Danaus plexippus); (b) A group of
butterflies of different species. (c) The monarch
butterflies of El Santuario, El Rosario,
Michoacán

(B) Which of the following phrases represents a
population of living things? (a) Wild ducks
(Anas platyrhinchos) (b) A group of ducks of
different species. (c) The wild ducks (A.
platyrhinchos) of Lago de Chapala, Jalisco

Adaptation

Adaptive traits
The process of
adaptation (origin of
variation, natural
selection, time,
historicity)

Identify the advantage that a variation may
confer on the individuals who have it for to
survival and reproduction in a given
environment.
Identify adaptation as the accumulation
(generation after generation) of a favourable
variation.
Distinguish the random emergence of genetic
variation from the needs of the organisms
Correctly distinguish between: variation–natural
selection; one source of variation (mutation);

(A) A large percentage of the primitive rabbits of
Siberia had dark fur. Currently, such rabbits
are white. The trait of white hair … (a) Arose
in primitive rabbits because, as they lived in
the snow, they needed white hair to conceal
themselves in the snowy environment and so
avoid predation. (b) The trait arose at some
stage in primitive rabbits through a mutation,
with the passing of time, those that had the
trait were able to survive and reproduce. (c) I
don’t know or I cannot remember

(Continued)
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Appendix 1. (Continued).

Conceptual
category Unit of analysis Indicators Questions (Questionnaire A and Questionnaire B)

and the causal disconnect between the
emergence of the variation and the needs of the
organisms
Distinguish favourable traits for survival and
reproduction from the persistence and atrophy
of traits through use and lack of use

(B) In ancestral populations of polar bears,
bears with dark hair were prevalent, but
… (a) Bears with white hair arose as a
result of changes in DNA; these survived
rather than those with dark hair and they
passed the trait on to their descendants. (b)
The hair of each polar bear changed
slowly because they needed to blend in
with the snowy environment. (c) I don’t
know or I cannot remember

(C) Cheetahs are animals that can run at over
100 km per hour when pursuing their
prey. How would you explain the fact that
they can do this now, if their ancestors are
supposed to have been able to run at only
30 km per hour? (a) Succeeding
generations of cheetahs could run faster
and faster because they exercised their
legs vigorously when pursuing their prey.
(b) Some cheetahs could run quicker than
others, they survived and passed on this
trait to their offspring down many
generations. (c) I don’t know or I cannot
remember

(D) If we use a new insecticide to control
cockroaches … (a) They will develop
defences to compensate for the effects of
the new insecticide and before long they
will all be resistant to the toxic substance.
This will happen every time a more potent
insecticide is applied. (b) After a while,
most will be resistant since only the ones
that had the favourable traits that allowed

(Continued)
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Appendix 1. (Continued).

Conceptual
category Unit of analysis Indicators Questions (Questionnaire A and Questionnaire B)

them to withstand the effects of the
insecticide will have been able to survive
the first application and continue
reproducing. (c) I don’t know or I cannot
remember

(E) Why do polar bears have white hair if
their ancestors had dark hair? (a) In
populations of primitive bears, the trait of
the white colour arose through a mutation.
With the passing of time, those that had
that trait were able to survive and
reproduce because it gave them
advantages. (b) Primitive bears developed
the characteristic of white hair target to
blend in with the snowy environment, to
avoid being seen by their prey, and thus
hunt them more easily. (c) I don’t know or
I cannot remember

(F) Whales evolved from terrestrial mammals.
How would you explain that they have
fins if their ancestors had legs? (a) They
stopped using legs because they could not
walk in the water. Before long, these
atrophied, and this trait was passed down,
giving rise to whales. (b) In the course of
evolution, these animals have accumulated
changes in their forelegs and now take
their current form of fins that they can
swim with. (c) I don’t know or I cannot
remember
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